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SELECTED FACTORS FOR CONVERTING

INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI)

OF UNITS

For those readers who may prefer to use the International 

System (SI) of units rather than inch-pound units, the 

conversion factors for the terms used in this report are given 

below.

Multiply inch-pound unit By To obtain SI unit

Acre 0.4047 hectare (ha)

Foot (ft) 0.3048 meter (m)

Inch (in.) 25.40 millimeter (mm)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geo- 
deti c datum de ri ved from a general adj ustment of the First-order 
nets of both the United States and Canada, formerly called "Mean 
Sea Level. "
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GROUND-WATER DATA FOR SELECTED COAL 

AREAS IN WESTERN NORTH DAKOTA

By 

James D. Wald

and 

Steven W. Norbeck

ABSTRACT

Ground-water data are provided in this report for the 

Sand Creek-Hanks, New England-Mott, Dickinson, and Bowman- 

Gascoyne coal areas, western North Dakota. The report contains 

the following: (1) Maps showing the location of wells, springs, 

and test holes; the location of wells and test holes where 

drillers' logs are available; and the location of wells with 

chemical analyses; and (2) tables showing well, spring, and test- 

hole records; logs; and chemical analyses of water. Descriptions 

of the location of data-collection sites and methods used to 

collect data are included.



INTRODUCTION

The U.S. Geological Survey conducted a ground-water inven 

tory in selected areas of the Fort Union coal region of western 

North Dakota (fig. 1) to provide information to the Bureau of Land 

Management as an aid in making leasing decision. The inventory 

was made possible by funds from the U.S. Geological Survey 

Environmental Affairs Office.

The areas of inventory were selected on the basis of coal 

availability and Bureau of Land Management interest. These are 

areas of probable development in the near future, and a data base 

of premining hydrologic conditions is necessary to evaluate 

probable impacts.

This report includes previously collected data as well as 

that collected under the present project for four areas in the 

Fort Union coal region of western North Dakota. These areas 

are: Sand Creek-Hanks, New England-Mott, Dickinson and 

Bowman-Gascoyne. The data are compiled by area at the end of the 

report.
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Location-Numbering System

The location-numbering system used in this report is based 

on the public land classification system used by the U.S. Bureau 

of Land Management. The system is illustrated in figure 2. The 

first numeral denotes the township north of a base line, the 

second numeral denotes the range west of the fifth principal 

meridian, and the third numeral denotes the section in which the 

well is located. The letters A, B, C, and D designate, 

respectively, the northeast, northwest, southwest, and southeast 

quarter section, quarter-quarter section, and quarter-quarter- 

quarter section (10-acre or 4-ha tract). For example, well 

154-103-15ADC is in the SW1/4SE1/4NEl/4 sec. 15, T. 154 N. , R. 103 W 

Consecutive terminal numerals are added if more than one well or 

test hole is recorded within a 10-acre (4-ha) tract.



154-103-15ADC

FIGURE 2. Location-numbering system.



Logs of Wel1s and Test Holes

Logs collected from water-well drillers, North Dakota State 

Water Commission, and other sources are included in tables 2, 5, 

8, and 11, and locations are shown in figures 4, 7, 10, and 13. 

Minor changes in word order have been made on some of the drillers' 

logs. Most test holes and some municipal, industrial, and 

private wells have geophysical logs in addition to a description 

of the material penetrated. The geophysical logs are useful 

for correlation of geologic units. Grain-size determinations 

refer to the Wentworth (1922) size scale. The color descriptions 

were determined by comparing fresh samples with the Geological 

Society of America's rock color chart (1963).

Previously published logs are not included in this report 

and may be found in the County Ground-Water Studies series listed 

in the Selected References section of this report (See Anna, 

Armstrong, Croft, and Schmid).



Water Quality

The mineral constituents and physical properties of water 

are reported in tables 3, 6, 9, and 12, and locations are shown 

in figures 5, 8, 11, and 14. Water samples were obtained from 

privately owned wells and from the North Dakota State Water 

Commission observation wells by airlift or a submersible pump. 

Generally, sufficient water was pumped to clear the well column 

before the sample was collected in a polyethylene bottle. For 

those metals considered unstable, a separate sample was filtered 

and acidified before transport to the laboratory. Methods of 

chemical analyses were generally those described by Brown and 

others (1970) and Skougstad and others (1979). The results are 

expressed in milligrams per liter (mg/L) or micrograms per liter 

(ug/L). A microgram per liter is one- thousandth of a milligram 

per liter.



tXPLANATION OF TABLES AND METHODS OF DATA COLLECTION

The data in this report are listed in tables 1-12. The 

points of collection are shown in figures 3-14. The data consist 

of the following: (1) Geologic and hydrologic records of wells, 

springs, and test holes; (2) lithologic logs of test holes and 

wells; and (3) chemical analyses of ground water.

Records of Wel I s , Spri ngs , an_d Test Holes

Records of selected wells, springs, and test holes and are 

given in tables 1, 4, 7, and 10, and locations are shown in 

figures 3, 6, 9, and 12. Well depth is the depth of casing for 

open-bottom wells or the base of the deepest well screen for 

screened wells. Many test holes were converted to observation 

wells for periodic water-level measurements and water-quality 

sampling. At some sites several observation wells were installed 

in order to obtain water levels and water samples from several 

aquifers. The observation wells were constructed of 1 1/4-inch 

(32mm) plastic casing with 3- or 6-foot (0.9- or 1.8-m) screens, 

2-inch (51-mm) steel or plastic casing with 6-, 12-, or 18-foot 

(1.8-, 3.7-, or 5.4-m) screens, 4-inch (102-mm) steel casing with 

open-bottom completion, or 4-inch (102-mm) plastic casing with 

10-foot (3-m) screens. The observation wells were developed by 

backwashing with trisodium phosphate and were then pumped a mini 

mum of 8 hours for development before water samples were 

collected for analysis.



Drinking-water standards have been recommended by the National 

Academy of Sciences-National Academy of Engineering (1972) at the 

request of the Environmental Protection Agency. Standards for 

public drinking-water supplies were established by the U.S. 

Environmental Protection Agency (1976). These standards include 

the following recommended limits: iron (Fe), 300 ug/L; manganese 

(Mn), 50 ug/L; sulfate (S0 4 ), 250 mg/L; and chloride (Cl), 250 mg/L

The following summation for farmstead use is modified from 

the Federal Water Pollution Control Administration (1968, p. 

116) and the National Academy of Sciences-National Academy of 

Engi neeri ng (1972) .



Mineral Constituents in Solution 

Si 1 i ca (Si

Weathering processes dissolve silica from practically all 

rocks. Silica affects the usefulness of water because it can 

contribute to the formation of scale in pipes, water heaters, and 

boilers in the presence of calcium and magnesium.

Iron (Fe)

Iron compounds are common in rocks and may be leached by 

ground water. Water containing more than 300 ug/L of iron, after 

exposure to air, may become discolored. Reddish-brown stains on 

porcelain or enamelware and fixtures and on fabrics washed in the 

water result from the iron.

Manganese (Mn)

Manganese in concentrations as low as 200 ug/L may cause a 

dark-brown or black stain on fabrics and porcelain fixtures. 

Ground water that contains high concentrations of iron may also 

have considerable amounts of manganese.

11



Calcium and Magnesium (Ca and Nig)

Limestone and dolomite rocks are the principal source of 

calcium and magnesium in natural water. Calcium and magnesium 

cations cause water hardness and, with anions, can form scale on 

utensils and in water heaters, boilers, and pipes.

Sodium and Potassium (Na and K)

Sodium and potassium are present in many igneous and 

sedimentary rocks. Sodium dissolves readily and when brought 

into solution it tends to remain in solution. Potassium is 

dissolved with greater difficulty and exhibits a stronger 

tendency to be reincorporated into solid weathering products, 

especially clay minerals. In most natural water the 

concentration of potassium is much lower than the concentration 

of sodium. Water that contains a large proportion of sodium 

salts is generally unsatisfactory for irrigation. The presence 

of several hundred milligrams per liter of sodium in water can 

make it unsuitable for use in sodium-restricted diets (North 

Dakota State Department of Health, 1962).

12



KEY WATER QUALITY CRITERIA FOR FARMSTEAD USES

Recommendations (at point of use)

Characteristic

Taste and odor- 
Odor  --    - 

Total dissolved 
inorganic solids-

General farmstead uses

Substantially free- 
Substantially free- 
6.0 to 8.5      

Additional special- 
use requirements

6.8 to 8.5 dairy 
sanitation

Turbidity-------
Hazardous trace 

elements------

<500 mg/L (under certain 
circumstances, higher 
levels are acceptable) 

Substantially free   ---

Other trace 
elements-

Levels in excess of those 
shown are grounds for 
rejection of supply:

Substances

Arsenic (yg/L)        1/50 
Barium (yg/L)        1/1,000 
Cadmium (yg/L)         1/10 
Chromium (yg/L)         -1/50 
Cyanides (yg/L)        200 
Lead (yg/L)------      1/50
Selenium ( yg/L)----   - 1/10
Silver (yg/L)--------------l/50

Levels shown below should 
not be exceeded if 
alternate sources are 
available:

Substances

Manganese (yg/L)-------------50
Iron (yg/L)             300 
Copper (yg/L)    --     1,000 
Zinc (yg/L)   _---_--___5,oOO 
Fluoride (yg/L)

______   700-1,200 (4/2,400)
Nitrate (as N) ( yg/L)--!/!0,000

In dairy sanitation, 
water should con 
tain <20,000 yg/L 
potassium and <100 
yg/L iron and 
copper.

1/Maximurn permitted levels of inorganic chemicals in public water systems 
of North Dakota; set by the North Dakota State Department of Health (1977).

10



Bicarbonate and Carbonate (HC0 3 and C0 3 )

Bicarbonate and carbonate ions are the major cause of 

alkalinity in most water. The significance of alkalinity to the 

domestic, agricultural, and industrial user is usually dependent 

upon the nature of the cations (Ca, Mg, Na, and K) associated 

with it. However, moderate amounts of alkalinity do not 

adversely affect most uses.

Alkalinity can be calculated from the analyses by using the 

formula :

Alkalinity (As CaC0 3 ) = 0.82(HC0 3 )+l.67(C0 3 )

Sulfate (SQ 4 )

Metallic sulfide minerals in both sedimentary and igneous 

rocks, are converted to sulfates by weathering. Sulfate may 

also be dissolved from beds of gypsum and deposits of sodium 

sul fate.

Chloride (Cl)

Chloride is present in all natural water, but the 

concentrations usually are not great. Chloride may be leached 

from sedimentary rocks that were deposited under marine 

conditions. Chloride concentrations of 400 mg/L impart a 

noticeable salty taste for most people.

13



F1 uorl de (F )

Fluoride in ground water is probably derived from 

solution of fluorite, apatite, and hornblende minerals. High 

fluoride content (depending on annual average maximum daily air 

temperature) may cause mottling of tooth enamel in childern's 

teeth during calcification.

Nitrate

The occurrence of high nitrate concentrations in shallow 

ground water has been attributed to leaching in feedlots or to 

fertilizer from irrigated fields where nitrogen compounds have 

been applied. High nitrate content is undesirable in drinking 

water because of its bitter taste and it has been reported to 

cause methemogl obi nemi a (blue babies) in infants (Comly, 1945).

Boron (B)

Boron is a constituent of the mineral tourmaline and may be 

present in biotite and amphiboles. In small quantities boron is 

essential for plant growth. Excessive concentrations in soil and 

in irrigation water are harmful for some plants.

EH ssol ved _SoJJ_d_s_

The concentration of dissolved solids is calculated from the 

weight of residue on evaporation at 180°C from a known quantity 

of water.

14



Properties and Characteristics of Water

Hardness

Calcium and magnesium are the principal cause of hardness. 

Hardness exhibits the characteristic of requiring greater 

quantities of soap to produce a lather as the hardness increases. 

Hard water also can contribute to the formation of scale in 

boilers, water heaters, radiators, and pipes, with a resultant 

decrease in the rate of water flow and(or) heat transfer.

The hardness that is equivalent to the alkalinity is called 

carbonate hardness, and any excess is called noncarbonate 

hardness. The carbonate hardness is the quantity that will 

contribute scale on heating, and the noncarbonate hardness is the 

quantity of hardness that will remain after precipitation of the 

carbonate hardness. As a general reference, the U.S. Geological 

Survey often uses the following classification of water hardness.

Calcium and magnesium 
hardness, as CaC03

(milligrams per liter)

0-60 
61-120 
121-180 

More than 180

Hardness description

Soft 
Moderately hard

Hard 
Very hard

Percent Sodium and Sodium-Adsorption Ratio (SAR)

The percent sodium is the percentage of sodium to all other 

major cations, expressed in mi 11iequivalents per liter. The 

displacement of calcium and magnesium by sodium in soils is 

slight unless the percent sodium is considerably higher than 50.

15



The term SAR (sodium-adsorption ratio) was introduced by the 

U.S. Salinity Laboratory Staff (1954). Their experiments show 

that the SAR relates to the degree water enters into 

cat i on -exchange reactions with soil. Sodium-adsorption ratio is 

expressed by the equation:

SAR = Ca ++ +Mg ++

where the concentrations of the ions are expressed in 

mi 11iequivalents per liter. The U.S. Salinity Laboratory Staff 

(1954) divided water into 16 classes, depending upon the SAR and 

specific conductance. The classifications indicate the 

usefulness of water for irrigation of different crops on 

different types of soil.

Speci_f_i_c_ Conductance (micromhos per centimeter at 25°C)

Specific conductance is a measure of the ability of water to 

conduct an electric current. Approximately 65 to 70 percent of the 

specific conductance (in micromhos) is used as an estimate of the 

amount of dissolved solids (in milligrams per liter) in water; 

however this relation is not constant and will vary with the 

chemical composition of the water (Hem, 1970).

16



L? SI6-! - 7 on Concentration (pH)

Hydrogen- ion concentration (activity) is expressed in terms 

of pH units. The values of pH often are used as one measure of 

the solvent capacity of water.

The hydrogen-ion concentrations affect the corrosiveness of 

water. A pH of 7.0 indicates that the water is neutral, neither 

acidic nor basic. Readings progressively lower than 7.0 denote 

increasing acidity, and those progressively higher than 7.0 

denote increasing alkalinity.

Temperature

Temperature is an important factor in evaluating the 

usefulness of water. For example, high temperature ' precl udes its 

use as an industrial coolant. Temperature is also important, 

for its influence upon concentrations of dissolved gases and 

mineral matter in water. Water temperatures given in the tables 

are expressed in degrees Celsius (Centigrade). Degrees Celsius 

and the equivalent temperature in degrees Fahrenheit are given 

in the following table.

17



Degrees Degrees Degrees Degrees Degrees
Celsius Fahrenheit Celsius Fahrenheit Celsius Fa
_1°_CJ___ (°F) (°C) (°F) (°C) (°F)

3 5 38 12.5 54 21.5 71
4.0 39 13.0 55 22.0 72
45 40 13.5 56 22.5 72
5 o 41 14.0 57 23.0 73
5 5 42 14.5 58 23.5 74
6.0 43 15.0 59 24.0 75
6.5 44 15.5 60 24.5 76
7.0 45 16.0 61 25,0 77
7 5 45 16.5 62 25.5 78
8.0 46 17.0 63 26.0 79
8.5 47 17.5 63 26.5 80
9.0 48 18.0 64 27.0 81
9.5 49 18.5 65 27.5 81
10.0 50 19.0 66 28.0 82
10.5 51 19.5 67 28.5 83
11.0 52 20.0 68 29.0 84
11.5 53 20.5 69 29.5 85
1? 0 54 21.0 70 30.0 86

18
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TABLE 1.--Records of wells, springs, and test holes in the 

Sand Creek-Hanks coal area.

Owner

COE 301, Corps of Engineers, 
test hole number 301

NDSWC 27-776, North Dakota 
State Water Commission, test 
hole number 27-776

USBR AH-20, United States 
Bureau of Reclamation, test 
hole number AH-20

USGS, United States Geological 
Survey

Pri nci pal aqui fer

111. Hoiocene
112. PIei stocene
125, Paleocene

ALVM, alluvium
FRUN, Fort Union Formation
GCDF, Glacial drift,

undi fferenti ated 
GLCL, Glacial deposits,

undi fferenti ated 
GRNR, Grenora aquifer 
LLMD, Little Muddy aquifer 
RAY, Ray aquifer 
SNLB, Sentinel Butte Member of

Fort Union Formation

Water level (feet)

Water level, in feet below or 
above (+) land surface

D, dry
F, wel1 f1ows
R, recently pumped

	Use of water

H, domestic
I , i rri gati on
N, industrial
P, publi c supply
S, stock supply
T, test hole
U , unused

Specific conductance

Value shown is the field specific 
conductance measured at the 
well at the time of inventory.

Altitude 
1 and surface

of 
Tfeet)

National Geodetic Vertical Datum 
of 1929 (NGVD) is a geodetic 
datum derived from a general 
adjustment of the first order 
level nets of both the 
United States and Canada. It 
was formerly called "Sea Level 
Datum of 1929" dr "mean sea 
level" in this series of 
reports. Although the datum 
was derived from the average 
sea level over a period of 
many years at 26 tide stations 
along the Atlantic, Gulf of 
Mexico, and Pacific Coasts, 
it does not necessarily 
represent local mean sea 
level at any particular 
pi ace.
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TABLE 2.--Logs of wells and test holes in the 
Sand Creek-Hanks coal area.

154-101-02ABC
(Log modified from Arcand DM 11 i ng.. Co . ) 

Date drilled: 10/18/79

MATERIAL THICKNESS DEPTH 
        ( F. EET ) (FEET)

Topsoi1------------------------------------- 1 1
Shale, gray--------------------------------- 15 16
Sand and gravel----------------------------- 5 21
Shale, blue--------------------------------- 72 93
Sand---------------------------------------- 8 101
Sand and gravel----------------------------- 15 116

154-101-03CCD
(Log modified from Water Supply, Inc.) 

Dated drilled: 03/24/81

Topsoil, black, si 1ty----------------------- 1 1
Clay, yellowish-brown, silty;

with lots of rock------------------------- 21 22
Sand, fine to medium------------------------ 9 31
Gravel, fine to coarse---------------------- 9 40
Sand, fine to coarse------------------------ 12 52
Gravel, fine to coarse; contains

about 10 percent sand with a few rocks---- 24 76 
Clay, medium-gray, silty-------------------- 4 80

154-101-03CDC
(Log modified from Water Supply, Inc.) 

Date drilled: 03/24/81

Topsoil, black, silty----------------------- 0.5 0.5
Gravel, fine to coarse; contains

about 20 percent sand--------------------- 14.5 15
Clay, yellowish-brown, silty---------------- 4 19
Clay, yellowish-brown, sandy, silty--------- 16 35
Clay, yellowish-brown, silty---------------- 5 40
Gravel, fine to coarse---------------------- 1 41
Clay, yellowish-brown, sandy, silty--------- 9 50
Gravel, fine to coarse---------------------- 2 52
Sand, fine to coarse------------------------ 3 55
Gravel, fine to coarse; contains

about 10 percent sand with a few rocks---- 5 60
Clay, medium-gray, silty-------------------- 5 65
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154-101-03DCC
(Log modified from Water Supply, Inc 

Date drilled: 03/24/81

MATERIAL

Sand, fine to medium--- 
Clay, yellowish-brown, 
Sand, fine to medium--- 
Clay, yellowish-brown, 
Gravel, fine to coarse- 
Clay, yellowish-brown, 
Sand, fine to medium--- 
Gravel , fine to coarse; 

about 10 percent sand

silty-------

silty-------

sandy , si 1ty

contai ns 
with a few rocks----

Coal---------------------------
Clay, medium-bluish-gray, silty

THICKNESS 
(FEET)

3
18
3

14
1

10
5

DEPTH 
(FEET)

3
21
24
38
39
49
54

62
65
70

154-102-10DDO
(Log modified from Arcand Drilling Co.) 

Date drilled: 07/15/78

Topsoi1 ----------
Shale , 1 i ght-gray 
Coal -------------
Shale, blue------
Coal-------------
Shale, blue------
Coal-------------
Shale, blue------
Sand , dry--------
Shale, blue------
Sand-------------
Shale, blue------

1
61
18
15
11
59
2

138
16
18
16
5

1
62
80
95

106
165
167
305
321
339
355
360

Fill dirt- 
Clay, brown 
Sand-------
Gravel-----
Clay, brown 
Coal -------
Clay, brown

154-102-13AAD
(Log modified from Seidel Service 

Date drilled: 06/05/81
Inc. )

2
25
24
6
3

20
12

2
27
51
57
60
80
92
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MATERIAL

154-102-13DAA
(Log modified from Arcand Drilling Co 

Date drilled: 09/11/81

Topsoi1 -----
Shale, brown 
Shale, blue- 
Coal --------
Shale, blue: with coal streak

THICKNESS 
(FEET)

1
28
47
12
12

DEPTH 
IfJLLLL

1
29
76
88

100

154-102-14DDA
(Log modified from Arcand Drilling Co 

Date drilled: 04/24/78

Topsoi1 -----
Shale, brown 
Shale, sandy 
Shale, brown 
Sand--------
Shale, blue- 
Shale, sandy 
Coal --------
Shale , blue-

pebbly
1

23
3

27
10
52
8

14

1
24
27
54
64

116
124
138
146

154-102-22ADD
(Log modified from Arcand Drilling Co 

Date drilled: 12/29/80

Topsoi1-----------------------
Clay, brown, sandy------------
Sand--------------------------
Shale, brown------------------
Sandstone---------------------
Shale, brown------------------
Shale, blue-------------------
Coal--------------------------
Shale, blue-------------------
Coal--------------------------
Shale, blue; with coal streaks 
Shale, blue-------------------
Sand streaks and coal streaks-

1
21
4

26
2

14
22
8

53
3

16
65
62

1
22
26
52
54
68
90
98

151
154
170
235
297
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154-102-23CCB
(Log modified from Seidel Service 

Date drilled: 06/17/80

MATERIAL

Topsoi
Clay,
Sand--
Clay,
Coal --
Clay,
Coal --
Clay,
Coal --
PI ;w__

1 _____________________________________
brown---------------------------------

blue----------------------------------

blue----------------------------------

hliip------ - _- _-_-___-_-____ _ _

Inc. )

THICKNESS 
(FEET)

1
15
4

34
7

70
6

46
2
2

DEPTH 
(FEET)

1
16
20
54
61

131
137
183
185
187

Topsoi1 -----
Shale, brown 
Sand; with a 
Shale , brown 
Coal --------
Shale , bl ue- 
Co.al --------
Shale , bl ue- 
Rock--------
Shale, blue- 
Sand streaks 
Sand , fine-- 
Shale , gray-

154-102-23CDD
(Log modified from Arcand Drilling 

Date drilled: 05/17/78

pebbly------
1 i ttle gravel

Co. )

1
40
34
9
5

95
13
5
2

34
18
5

10

1
41
75
84
89

184
197
202
204
238
256
261
271

Topsoi1 -----
Shale , brown 
Shale, blue- 
Coal --------
Shale, blue- 
Coal --------

154-102-24DDB
(Log modified from Arcand Drilling 

Date drilled: 12/28/79

pebbly

Co. )

1
20
30
3

48

1
21
51
54

102
110
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154-102-28ABB
(Log modified from Arcand Drilling 

Date drilled: 04/10/78
Co.)

MATERIAL

Topsoi1 -----
Shale, brown 
Coal --------
Shale, blue; 
Coal --------
Shale, blue; 
Shale , gray - 
Sand, fine-- 
Shale , bl ue- 
Sand , f i ne--

with coal streaks

with coal streaks

THICKNESS 
(FEET)

1
55
5

25
3

22
35
2

27
2

DEPTH 
(FEET)

1
56
61
86
89

111
146
148
175
177

Topsoi1 -----
Shale, brown 
Coal --------
Shale , blue-

154-103-05DAD
(Log modified from Arcand Drilling Co 

Date drilled: 06/23/79

pebbly
1

41
9
2

1
42
51
53

Topsoi1 - ---
Cl ay, brown 
Cl ay, brown 
Coal -------
Shale, blue 
Sha1e , fine 
Coal -------
Shale , blue 
Coal -------
Shale, blue 
Coal -------
Shal e , blue 
Sand , f i ne- 
Shale , blue 
Sand , fi ne- 
Sha1e, blue

154-103-07DCA
(Log modified from Arcand Drilling Co.) 

Date drilled: 10/25/80

pebbly

with coal 
sandy----

streaks

with coal streaks

sandy

1
17
26
5

46
20
11
42
4

108
10
33
10
32
16
4

1
18
44
49
95

115
126
168
172
280
290
323
333
365
381
385
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MATERIAL

Glacial till 
Coal, sand- 
Shale, gray-

154-103-08AAA
(Log modified from E.C. Gendron & Sons) 

Date drilled: 04/08/80

THICKNESS 
(FEET)

60
6

18

DEPTH 
(FEET)

60
66
84

154-103-13BCA
(Log modified from Arcand Drilling Co 

Date drilled: 10/08/80

Clay, 
Clay, 
Clay, 
Clay, 
Coal --
Clay,
Sha 1 P

sandy , 
brown -
brown , 
bl ue--

bl ue--
<; a n H v

nphhlv - -_ ___ __ _________pc u u \ y - - - -__ __ _________

sandy--------------------------
»/

with r n 3 1 <;trp3k<;_ __________

1
14
5

55
17
9

36
23

1
15
20
75
92

101
137
160

154-103-13BCB
(Log modified from Arcand Drilling Co 

Date drilled: 10/10/80

Clay, 
Cl ay , 
Coal --
Clay, 
Shal e , 
Shale, 
Clay, 
Shale, 
Coal -
Shal e , 
Sand ,
C. 1 a v .

sandy , 
brown ,

b l UP--

bl ue ; 
bl ue -

bl ue--
sandy

sandy 
f i ne--
hl u P - -

nphhlv- - -- --- - -- - -

sandy--------------------------
tj

with roril ^trprik<\-- M .-. M ..« M .« M

; with coal streaks -------------

with ro^l Qtrprik^   __ ___ __ __

1
15
47

1
33
18
18
14
43
6

23
4
7

1
16
63
64
97

115
133
147
190
196
219
223
230
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154-103-21CDD
(Log modified from Arcand Drilling Co.) 

Date drilled: 08/26/78

MATERIAL THICKNESS DEPTH 
       (FEET) (FEET)

Topsoi1------------------------------------- 1 1
Shale, brown, pebbly------------------------ 5 6
Sand and gravel----------------------------- 11 17
Shale, gray--------------------------------- 40 57
Coal---------------------------------------- 5 62
Shale, blue--------------------------------- 25 87
Sand---------------------------------------- 12 99
Coal---------------------------------------- 5 104
Shale, blue--------------------------------- 6 110

154-103-22CCC
(Log modified from Arcand Drilling Co.) 

Date drilled: 10/27/79

Topsoi1------------------------------------- 1 1
Shale, brown, pebbly------------------------ 23 24
Shale, blue--------------------------------- 81 105
Coal---------------------------------------- 2 107
Shale, blue--------------------------------- 45 152
Coal ---------------------------------------- 4 156
Shale, blue--------------------------------- 37 193
Shale, sandy-------------------------------- 12 205
Sand, fine---------------------------------- 11 216
Coal---------------------------------------- 4 220

154-103-24CCA
(Log modified from Seidel Service, Inc.) 

Date drilled: 09/27/80

Topsoi1------------------------------------- 1 1
Clay, brown--------------------------------- 18 19
Coal---------------------------------------- 2 21
Clay, blue---------------------------------- 22 43
Coal---------------------------------------- 4 47
Clay---------------------------------------- 99 146
Sandstone----------------------------------- 8 154
Clay---------------------------------------- 56 210
Coal---------------------------------------- 12 222
day---------------------------------------- 61 283
Coal---------------------------------------- 7 290
day---------------------------------------- 22 312
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154-103-24DBB
(Log modified from Arcand Drilling Co.) 

Date drilled: 06/17/81

MATERIAL

Topsoil--------------------
Clay, brown, sandy---------
Clay, brown----------------
Coal streaks---------------
Shale, gray----------------
Sandstone------------------
Sand streaks, fine---------
Shale, blue----------------
Coal-----------------------
Shale, blue----------------
Coal-----------------------
Sand, fine and coal streaks

THICKNESS 
(FEET)

1
8

29
22
8

19
65
15
4

27
7

30

DEPTH 
(FEET)

1
9

38
60
68
87

152
167
171
198
205
235

Topsoi1 -----
Shale, brown 
Coal, soft-- 
Shale , bl ue- 
Sand--------
Sandstone--- 
Sand--------
Shale, green

154-103-24DBD
(Log modified from Arcand Drilling 

Date drilled: 05/16/78

pebbly

Co.)

1
23
4

44
34
1

17
21

1
24
28
72

106
107
124
145

154-103-34BAA
(Log modified from Arcand Drilling Co 

Date drilled: 03/31/78

Topsoi1 -----------
Shale, brown------
Sand--------------
Shale, blue-------
Coal --------------
Shal e, blue-------
Coal --------------
Shal e, blue-------
Shale, light-brown 
Shale, sandy------
Sandstone---------
Sand, fine--------
Sandstone---------

1
3
2

38
1
1
3
5

13
43
3
3
1

1
4
6

44
45
46
49
54
67

110
113
116
117
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154-104-26CCA
(Log modified from Arcand Drilling Co.) 

Date drilled: 10/07/77

MATERIAL THICKNESS DEPTH 
- (FEET) (FEET)

Topsoi1------------------------------------- 1 1
Shale, brown-------------------------------- 23 24
Coal---------------------------------------- 2 26
Shale, brown, sandy------------------------- 61 87
Shale, blue--------------------------------- 6 93
Sand, blue---------------------------------- 6 99
Sandstone----------------------------------- 1 100
Coal---------------------------------------- 7 107
Shale, brown-------------------------------- 3 110

155-101-04CCA
(Log modified from Seidel Service, Inc.) 

Date drilled: 05/31/79

Dirt, black--------------------------------- 1 1
Clay, brown--------------------------------- 38 39
Scoria-------------------------------------- 8 47
Clay, blue---------------------------------- 35 82
Coal---------------------------------------- 12 94
Clay, blue---------------------------------- 8 102

155-101-07BBC
(Log modified from Fixen Water Wells) 

Date drilled: 12/27/81

Topsoil------------------------------------- 2 2
Sand and gravel----------------------------- 18 20
Shale and gravel---------------------------- 6 26
Gravel, dry--------------------------------- 1 27
Sand and gravel----------------------------- 13 40
Gravel-------------------------------------- 4 44
Shale--------------------------------------- 3 47
Shale, sandy-------------------------------- 13 60
Coal---------------------------------------- 1 61
Shale--------------------------------------- 35 96
Gravel-------------------------------------- 1 97
Shale--------------------------------------- 6 103
Coal---------------------------------------- 7 110
Shale--------------------------------------- 2 112
Coal---------------------------------------- 6 118
Shale--------------------------------------- 2 120

49
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155-101-16CCB
(Log modified from Arcand Drilling 

Date drilled: 03/28/80
Co.)

MATERIAL

1 U |J 3 U

Shale 
Shale 
Sand , 
Shale 
Coal -
Shal e 
Sand, 
Sand , 
Coal -
<;h*i P

i i ------- 
, brown , 
, brown-
fine----

, blue---

, bl ue--  
fine----
f~ f\ ^ f* C O

hi IIP...

pebbly------------------------

THICKNESS 
(FEET)

1
14
10
3

21
1

68
5

18
14
2

DEPTH 
(FEET)

1
15
25
28
49
50

118
123
141
155
157

155-101-20AAA
(Log modified from Mon-Dak Drilling Co 

Date drilled: 03/01/77

i «j 1^ o 
Till
Till
Coal
Clay
Coal
Clay
*s 3 n d

» jr c i

and

hi ii

I n w _

shal

p _ _ -

e _ _____ ____

1
47
21
4

31
6

72
16

1
48
69
73

104
110
182
198

155-101-28DDD
(Log modified from Mon-Dak Drilling Co 

Date drilled: 06/11/80

Topsoi1 
Gravel , 
Clay- 
Coal --- 
Clay   - 
Gravel - 
Clay- 
Coal --- 
Clay  -

sandy
2

30
5
3
7
4

32
9
2

2
32
37
40
47
51
83
92
94

51



155-101-32AAB
(Log modified from Arcand Drilling Co 

Date drilled: 07/29/80

MATERIAL

Topsoi 1 -------------------
Shale, brown, pebbly------
Shale, brown, sandy-------
Shale, brown--------------
Shale, blue---------------
Sand and gravel; dry------
Shale, blue---------------

Shale, blue---------------
Sand, fine, coal streaks--

(Log modi f i ed
Date

Topsoi 1 -------------------
Sandy ---------------------
Clay----------------------
Clay and coal -------------
Coal ----------------------
Clay----------------------
Coal ----------------------
day----------------------
Sandv          '               
n a v\s i a j
Sandy ---------------------
Clay----------------------
Sandy ---------------------
Coal ----------------------
day----------------------

THICKNESS
(FEET)

!
___________________ is

_ _ _ _ _ _ 4
._-__--__-______.__ 15
___________________ 61

______ 27
___________________ 65
._________._-_-__.- 8
___________________ 35
.___ ____________ _ 6

155-102-10CBC
from Thompson Drilling Co.)
drilled: 11/03/77

3
._--______-_-____-_ 21
._ __ _ ________ __ 6
___________________ 10
__________________ ft\J
_-_-_____-__-______ 20
_ _ _ _ 5
___________________ 28
._ ________________ 5

_ _ _ 7
_ _ _ _ 5

_______ ___________ 91c. * *

. _ _ _ 1 1X *J

___-__-_________-._ 8
_______ ________ _ 16X \J

DEPTH 
(FEET)

1
19
23
38
99

126
191
199
234
240

3
24
30
40
48
68
73

101
106
113
118
141
154
162
178

(Log modified 
Date

155-102-20BCD
from Tandeski Drilling
drilled: 04/21/81

«- ' «j >
Coal --
Cl ay ,
Coal --
Clay,
Clay,
Sand ,
Clay,
Coal ,
Cl av .

fl P rl V   ________ _______ ____ _ __ _y I Cl j - -

g PrJV <;rinfl\/____-_---_-------___--_--_1 "J > aailUjr                                                    

arflv-__-_----------_-------_____--___-yiaj _____

gray; water from 110 to 116 ft.-------
nrfl\/----_---------_-_ _____ _ _ __ _y ' u j' 
Hrv---_--_--_-__-__-_   _____ __ __ __\j i jr   - - 

QP/^V                                        _

Co.)

23
2

19
6

18
14
34
7

11
6

23
25
44
50
68
82

116
123
134
140

52
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156-102-08DAC3
(Log modified from Henry Halverson) 

Date drilled: 06/15/73

MATERIAL

Sand and gravel; lots of brown water;
iron content too high---------------------

Clay, gray; good water; not enough----------
Clay, gray; brown water; iron content high--

THICKNESS 
_i£EET]__

52
28
24

DEPTH 
(FEET)

52
80

104

156-102-08DAD
(Log modified from Henry Halverson) 

Date drilled: 08/01/73

Rocks, gravel 
Clay, gray---

and clay 12
91

12
103

156-102-10DDC
(Log modified from Arcand Drilling 

Date drilled: 08/15/77

Topsoil-------------
Shale, brown, pebbly 
Shale, blue---------
Sand and gravel -----
Shale, blue---------

Co. )

1
42
26
13
4

1
43
69
82
86

Topsoil-----
Shale, brown 
Rock--------
Shale, brown 
Sha1e, bl ue- 
Shale, sandy 
Coal --------
Shale, blue-

156-103-24AAB
(Log modified from Arcand Drilling 

Date drilled: 04/23/78

pebbly

Co. )

6
3
4

6
14
2

1
7

10
14
46
52
66
68

157-102-30ABB1
(Log modified from Henry Halverson) 

Date drilled: 09/04/75

Rocks, some 
Clay-------
Clay, gray- 
Gravel -----

cl 52
38

52
90

145
145

54



i u p o u i i
Shal e ,
Shale,
Gravel  
Shale,
Gravel  
Shal e,
Shale,
Sand---
Coal -- 
<;ha i A

brown ,
brown -  

brown-

brown - 
blue---

hi ii P _ _ .

pebbly------------------------

157-102-32AAB
(Log modified from Henry Halverson) 

Date drilled: 06/20/76

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

Clay, gray, sandy--------------------------- 120 120
Pnal -- ______________________ R 1?R\*»V/QI"" w/ JL L. *J

Clay, gray, sandy--------------------------- 79 204

157-102-33BBC
(Log modified from Arcand Drilling Co.) 

Date drilled: 06/16/79

1 1
21 22
23 45
2 47

15 62
3 65

11 76
42 118

1 119
8 127
1 128

157-103-12DDC2
(Log modified from Carlson Drilling Co.) 

Date drilled: 09/25/81

Clay, yellow, rocky------------------------- 58 58
Clay, blue, sticky-------------------------- 15 73
Gravel, fine-------------------------------- 3 76
Clay, sticky-------------------------------- 3 79
Gravel-------------------------------------- 1 80
Clay, sticky-------------------------------- 71 151
Coal---------------------------------------- 5 156
Clay---------------------------------------- 1 157

157-103-23AAA
(Log modified from Schimelfenig Well Drilling, Inc.) 

Date drilled: 11/07/80

Topsoi1------------------------------------- 1 1
Till, yellow-------------------------------- 21 22
Till, gray---------------------------------- 21 43
Till, brown; some medium gravel------------- 2 45
Till, gray---------------------------------- 15 60
Till, gray; some fine sand lenses----------- 5 65
Clay, gray; some coal spots----------------- 35 100

55



157-103-270AB
(Log modified from Carlson Drilling Co.) 

Date drilled: 08/10/77

MATERIAL

Clay 
Till 
Clay 
Coal 
Clay 
Sand 
Clay 
Coal 
Coal

yel1ow, rocky

blue--- 
and clay
blue--- 

and coal
blue- --

seams

and sandy clay

THICKNESS 
(FEET)

41
53
13
2

32
4

31
8
2

DEPTH 
(FEET)

41
94

107
109
141
145
176
184
186

158-101-02CDC
(Log modified from Schimelfenig Well Drilling, 

Date drilled: 11/14/80

1
19
30
25
10
5

i u p :> u

Till , 
Till , 
Clay, 
Coal --
r.i sv

VP! 1 ow-----------_----_---------------
gray----------------------------------
 j «/

gray----------------------------------
 j «/

nrav____-_________________-_--________

Inc. )

1
20
50
75
85
90

Sand 
Clay 
Till 
Clay 
Sand 
Clay 
Clay 
Clay

158-101-02DAD
(Log modified from Carlson Drilling Co.) 

Date drilled: 10/30/74

yellow and fine gravel 
yellow, rocky---------

bl ue

and smal1 
and coal--- 
bl ue ; wi th 

Sandstone-------
Sand------------

sand seams

some small coal seams

10
15
19
31
3
9

13
108

4
13

10
25
44
75
78
87

100
208
212
225

158-101-11ADD1
(Log modified from Henry Halverson) 

Date drilled: 08/01/76

Sand- 
Clay, bl ue

45
1

45
46

56



158-101-19CCC
(Log modified from Arcand Drilling 

Date drilled: 07/10/78
Co. )

MATERIAL

Topsoi1 -----
Shale, brown 
Shale , bl ue- 
Coal--------
Shale, green 
Shale, blue- 
Sand streaks 
Coal --------
Shale , blue-

pebbly

THICKNESS 
(FEET)

1
18
57
3
7

46
20
19
5

DEPTH 
(FEET)

1
19
76
79
86

132
152
171
176

158-101-24ABD
(Log modified from Russell Drilling Co. 

Date drilled: 03/13/80

Sand, yellow, medium to coarse-------
Sand, medium to coarse and gravel----
Gravel , coarse, well-rounded; uniform 

sand-------------------------------
Sand and gravel----------------------
Clay; dry----------------------------

Inc. )

18
47

25
8

22

18
65

90
98

120

158-101-24ADB
(Log modified from Farmers Supply Co.) 

Date drilled: 06/04/76

Topsoi1 
Gravel , medi urn

1
28

1
29

158-101-24BDB
(Log modified from Schimelfenig Well Drilling, 

Date drilled: 04/25/81

1
19
15
5

33
27

Topsoi 1 ---------
Gravel , brown---
Gravel , coa rse--
Gravel, coarse; 
Gravel , coarse--
Sanrl. finp------

some coal -------------------

Inc. )

1
20
35
40
73

100

57



158-101-24DCA
(Log modified from Schimelfenig Well Drilling, Inc.) 

Date drilled: 07/29/81

MATERIAL THICKNESS DEPTH
(FEET)__ (FEET)

Topsoi1------------------------------------- 1 1
Gravel, medium to coarse-------------------- 64 65
Gravel, coarse; some coal------------------- 36 101

158-102-23DAA2
(Log modified from Arcand Drilling Co.) 

Date drilled: 08/13/77

Topsoi1------------------------------------- 1 1
Shale, brown-------------------------------- 36 37
Gravel-------------------------------------- 2 39
Shale, blue; with gravel streaks------------ 16 55
Shale, blue--------------------------------- 48 103
Shale, sandy-------------------------------- 2 105
Sand---------------------------------------- 2 107
Shale, blue; with coal streaks-------------- 16 123
Shale, blue--------------------------------- 51 174
Coal ---------------------------------------- 3 177
Shale, blue--------------------------------- 47 224
Rock---------------------------------------- 2 226
Sand, blue; with white crystals------------- 14 240
Shale, blue--------------------------------- 5 245

158-103-04CAD
(Log modified from Water Supply, Inc.) 

Date drilled: 11/24/80

Topsoil, black, si 1ty----------------------- 1 1
Clay, yellowish-brown, si 1ty---------------- 7 8
Gravel, fine to coarse---------------------- 3 11
Clay, yellowish-brown, si 1ty---------------- 8 19
Clay, yellowish-brown, sandy, si 1ty--------- 16 35
Clay, olive-gray; with small gravel layers-- 10 45
Sand, fine to coarse------------------------ 10 55
Clay, olive-gray; si 1ty--------------------- 6 61
Sand, fine to coarse------------------------ 4 65
Gravel, fine to coarse; about 10

percent sand------------------------------ 7 72
Clay, bluish-gray, sandy; about

45 percent sand--------------------------- 8 80

58



158-103-10AAB
(Log modified from Arcand Drilling 

Date drilled: 05/22/79
Co.)

MATERIAL

1 U |J 3 U 1 1

Shale, 
Coal ---
Shale, 
Shal e , 
Coal ---
Shale, 
Shal e, 
Shal e, 
Coal ---
Shal o

brown

bl ue-
bl ue ,

bl ue ,
gray-+J «S

bl ue ,

hi IIP_

, pebbly------------------------
* * «/

sandy --------------------------

sandy --------------------------

sandy--------------------------
«s

THICKNESS 
(FEET)

1
17
7

64
7
3

33
31
35
4
3

DEPTH 
(FEET)

1
18
25
89
96
99

132
163
198
202
205

158-103-33CDB
(Log modified from Carlson Drilling Co.) 

Date drilled: 06/21/79

Clay, yellow, rocky- 
Clay, blue, rocky--- 
Sand and coal streak 
Clay----------------

40
20
10
2

40
60
70
72

159-101-25BBC
(Log modified from Arcand Drilling Co.) 

Date drilled: 06/14/78

bl ue
Sand- 
Shale, 
Coal -------
Shale, blue 
Coal -------
Shale , blue

36
11
1
4
2
6

36
47
48
52
54
60

(Log

Topsoi1 --------
Shale, sandy--- 
Sand and gravel 
Coal -----------

159-101-34ABB
modified from Arcand Drilling Co.) 

Date drilled: 09/29/77

1
21
50
7

1
22
72
79

59



159-101-34DCC2
(Log modified from Arcand Drilling Co.) 

Date drilled: 09/20/79

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Topsoi1------------------------------------- 1 1
Sand and gravel----------------------------- 20 21
Shale, blue--------------------------------- 33 54
Sand streaks and coal----------------------- 27 81
Coal ---------------------------------------- 2 83
Sand streaks and coal----------------------- 37 120

159-102-07ABB
(Log modified from Arcand Drilling Co.) 

Date drilled: 09/23/79

Topsoi1------------------------------------- 1 1
Shale, brown, pebbly------------------------ 4 5
Sand and gravel----------------------------- 16 21
Shale, blue--------------------------------- 45 66
Sand, fine---------------------------------- 5 71
Shale, blue--------------------------------- 13 84
Sand, fine---------------------------------- 4 88
Shale, blue--------------------------------- 12 100

159-103-26CCD
(Log modified from Schimelfenig Well Drilling, Inc.) 

Date drilled: 07/03/80

1 1
61 62
28 90
10 100
60 160
5 165
5 170

10 180

1 U (J 3 U 1 1 -----

Cl ay , yel 1 ow 
Cl ay , yel 1 ow 
Clay, yellow 
Clay, gray--
Cl ay , bl ue ; 
Cl ay , bl ue--
<sh a 1 P hi IIP

; with limestone

with coal lenses-

cnf t ____________

60



159-103-28CCA
(Log modified from Carlson Drilling Co 

Date drilled: 11/07/79

MATERIAL

Silt, 
Till , 
Sand, 
Sand, 
Clay, 
Clay, 
Sand , 
Clay, 
Sand, 
Clay,

yel1ow 
blue- -
coarse---------------
fi ne-----------------
sandy----------------
yellow, sandy--------
yellow---------------
yel1ow---------------
yellow, fine---------

ow and blue mixed

THICKNESS 
(FEET)

20
44
1
9

144
4
1

10
3
3

DEPTH 
(FEET)

20
64
65
74

218
222
223
233
236
239

159-103-29CCC1
(Log modified from Schimelfenig Well Drilling, 

Date drilled: 07/02/80

Topsoi1
Clay 
Sand 
Till 
Clay 
Clay 
Till 
Clay 
Sand 
Clay 
Sand 
Clay

yellow-------------------------
brown, fine--------------------
yellow-------------------------
yellow-------------------------
gray; some medium gravel lenses 
gray---------------------------
gray 
gray 
gray------------------------
gray, fine; with coal layers 
gray------------------------

f i ne

1
39
10
15
5
5
5

10
4

41
22
8

Inc. )

1
40
50
65
70
75
80
90
94

135
157
165

61



159-103-29CCC2
(Log modified from Schimelfenig Well Drilling, 

Date drilled: 11/13/81
Inc. )

MATERIAL

Topsoi1 -----------------
Clay, yellow and brown- 
Clay, gray--------------
Gravel, medium to coarse

THICKNESS 
(FEET)

1
64

225
20

DEPTH 
(FEET)

1
65

290
310

159-103-36DBA
(Log modified from Carlson Drilling 

Date drilled: 07/25/77

Cl ay, yel1ow , rocky 
Till---------------
Clay, blue 
Sand, fi ne 
Sand, hard

with smal1 
clayey---- 
cemented--

coal seam

Co.)

58
71
91
37
19

58
129
220
257
276

62





TABLE 3.--Chemical analysis of selected water samples in the 

Sand Creek-Hanks coal area.

P r i n c i pa 1 aquifer

111. Hoiocene
112. Pleistocene
125, Paleocene

ALVM, al1uvi urn
FRUN, Fort Union Formation
GCDF, Glacial drift,

undi fferenti ated 
GLCL, Glacial deposit,

undifferentiated 
LLMD, Little Muddy aquifer 
RAY, Ray aquifer 
SNLB, Sentinel Butte Member of

Fort Union Formation

Specific conductance

Value shown is the field specific 
conductance measured at the well 
at the time of inventory.
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TABLE 4.--Records of wells and test holes in the 

New England-Mott coal area.

Owner

Arneson, 1-57, Oil and gas 
test holes are included 
that may provide data for 
the understanding of shallow 
aquifer systems. Logs are 
available from the North 
Dakota Geological Survey

NOGS, North Dakota Geological 
Survey

NDSHD, North Dakota State 
Highway Department

NDSWC 4970, North Dakota 
State Water Commission, 
test hole number 4970

USBR, United States Bureau of 
Reelamati on

USGS, United States Geological 
Survey

Water level (feet)

Water level, in feet below or 
above (+) land surface

D, dry
F, wel1 flows
R, recently pumped
Z, other

Use of water

commerci al 
domesti c 
i rri gation 
public supply 
stock supply 
unused 
other

Principal aquifer

111. Holocene
112. Pleistocene
124. Eocene
125. Paleocene
211, Upper Cretaceous

ALVM, Alluvium
CBLD, Cannonbal1-Ludlow Members

of Fort Union Formation 
CNBL, Cannonball Member of Fort

Union Formation 
FXHL, Fox Hills Sandstone 
GVSB, Golden Valley-Sentinel

Butte, undifferentiated 
HCFH, Hell Creek Formation-Fox

Hills Sandstone 
LDLW, Ludlow Members of Fort

Union Formation 
LHCK, Ludlow Formation-Hell

Creek Members of Fort
Union Formations 

SBTR, Sentinel Butte-Tongue
River Members of Fort
Union Formation 

SNLB, Sentinel Butte Member of
Fort Union Formation 

TGRV, Tongue River Member of
Fort Union Formation 

TRRC, Terrace deposits 
TRVL, Tongue River-Ludlow

Members of Fort Union
Formati on

Specific conductance

Value shown is the field specific 
conductance measured at the 
well at the time of inventory.

Altitude of 
land surface (feet)

National Geodetic Vertical Datum 
of 1929 (NGVD) is a geodetic 
datum derived from a general 
adjustment of the first order 
level nets of both the United 
States and Canada. It was 
formerly called "Sea Level 
Datum of 1929" or "mean sea 
level" in this series of 
reports. Although the datum 
was derived from the average 
sea level over a period of 
many years at 26 tide stations 
along the Atlantic, Gulf of 
Mexico, and Pacific Coasts, 
it does not necessarily 
represent local mean sea 
level at any particular 
place.
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MATERIAL

TABLE 5.--Logs of wells and test holes in the 
New England-Mott coal area.

131-092-05DDD
NDSWC 4970 

Date drilled: 08/20/76

THICKNESS

Clay 
ve

Clay 
ve 
ca

Li gn 
br

Clay 
ve 
si

Li gn
Sand 

ve
Clay

to brown, moderate-yellowish-brown
ry silty--------------------------------
, medium-light-gray to medium-dark-gray, 
ry silty, moderately cohesive, brittle, 
rbonaceous------------------------------
ite, black to reddish-black, hard, 
ittle; with shale partings; dry---------

to medium-dark-gray, 
ca rbonaceous,

, chocolate-brown 
ry si 1ty , bri tt 1 e 
ightly bentonitic-----------------------
ite, black, hard, britt1e---------------
, medium-gray to greenish-gray, silty, 
ry fine to fine, rounded, wel1-sorted--- 
, very silty, sandy; poor sample returns

15

38

45
3

20
11

DEPTH
mm

15

53

61

106
109

129
140

131-092-14DDA
(Log modified from Knutson Well Drilling) 

Date drilled: 01/02/73

Clay----------------------------------------- 6
Clay, sandy---------------------------------- 19
Coal----------------------------------------- 7
Clay----------------------------------------- 4

131-092-32AAA2
(Log modified from Ellison Drilling) 

Date drilled: 08/21/75

Sand, red------------------------------------ 10
Sand, white---------------------------------- 6
Black jack----------------------------------- 6
Rock----------------------------------------- 1
Shale, white--------------------------------- 5
Sand, white---------------------------------- 15
Shale---------------------------------------- 7
Rock----------------------------------------- 1
Coal----------------------------------------- 2
Shale---------------------------------------- 17
Sand; water---------------------------------- 48
Rock----------------------------------------- 1
Sand----------------------------------------- 19

6
25
32
36

10
16
22
23
28
43
50
51
53
70

118
119
138

99



132-092-08DDD
NDSWC 4968 

Date drilled: 08/19/76

MATERIAL THICKNESS DEPTH 
        (FEET)___ (FEET)

Clay, moderate-yellowish-brown to medium- 
brown, silty, moderately cohesive,
oxidized---------------------------------- 7 7

Lignite, black, hard, brittle; moist-------- 3 10
Clay, medium-light-gray to medium-gray,

very silty, moderately cohesive, brittle;
dry--------------------------------------- 7 17

Sand, medium-gray, very fine, very silty,
rounded, wel1-sorted---------------------- 4 21

Clay, medium-light-gray to medium-dark-gray,
very silty, moderately cohesive; lignite
layers at 23, 27, and 38 feet.------------ 25 46

Lignite, black, hard, brittle; dry---------- 4 50
Clay, medium-light-gray to medium-dark-gray,

very silty, moderately cohesive; with
lignite from 54 to 55, 65 to 68 and 72 to
73 feet; --------------------------------- 34 84

Sand, medium-gray to bluish-gray, very fine
to fine, rounded, well-sorted; sandstone
ledge from 90 to 92 feet------------------ 62 146

Clay, medium-light-gray to medium-dark-gray,
very silty, moderately cohesive----------- 14 160

132-092-28BCB
NDSWC 4969 

Date drilled: 08/20/76

Gravel, fine to coarse, angular to
subrounded, clayey------------------------ 3 3

Clay, moderate-yellowish-brown to medium- 
brown, very silty, slightly sandy,
cohesive, sticky, oxidized---------------- 4 7

Lignite, black to reddish-black, hard,
brittle; dry------------------------------ 7 14

Clay, medium-light-gray to medium-dark-gray,
very silty, cohesive, slightly plastic
to brittle, slightly carbonaceous--------- 29 43

Sand, medium-gray to bluish-gray, very fine
to fine, rounded, well-sorted, silty------ 21 64

Clay, medium-gray to medium-dark-gray, very
silty, cohesive, brittle, bentonitic,
slightly carbonaceous--------------------- 16 80
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132-092-34BAA2
(Log modified From Gil's Pump Service) 

Date drilled: 07/11/75

MATERIAL THICKNESS 
(FEET)

Sand, yellow-------------------------------- 30
Sand, blue; water--------------------------- 26
U aw flP^V                       ^ d Jr 31 y I d Jr             ^i

linnitp------- - ______________ 18L_ I M I I I O V_       J* \J

riflv ____ 9oiajf    ____________ _ _ _ (_

132-092-35BBB
(Log modified from Knutson Well Drilling) 

Date drilled: 05/29/80

TnnQnil------- - -- - -------- 9IV_/k/i_VVyil       ^

Sa n rl v - _ _ _ _ "3Q*_/ u. 11 vj y     ^                         _»_. -_ -_ \j j

Tna1 _ _ _ _ ^wVJU.I ^                 _  -_ ________ ^

day---------------------------------------- 2

132-093-10CCC1
NDSWC 4965 

Date drilled: 08/19/76

Sand, very fine to fine, predominantly
fine, rounded, well-sorted, oxidized------ 30

Lignite, black, hard, brittle; making about
10 gallons per minute--------------------- 8

Clay, medium-light-gray to medium-gray,
very silty, cohesive, brittle, bentonitic,
carbonaceous------------------------------ 31

Sand, medium-gray to bluish-gray, very fine,
silty, rounded, well-sorted; making lots
O fw^tpp    __» ZLR I f ¥ U. L» t. I         ~»                _ _           _ _ _ _Y. ^|

Lignite, black, hard, brittle; saturated---- 3
Sand, medium-gray to bluish-gray, very fine, 

silty, rounded, well-sorted; with clayey 
section at 130 feet----------------------- 23

Clay, medium-gray to medium-dark-gray,
silty, sandy------------------------------ 17

DEPTH 
(FEET)

1
31
57
60
78
80

2
41
44
46

30

38

69

117
120

143

160

102



131-092-35BCB
(Log modified from Main and Ellison) 

Date drilled: 12/ /73

MATERIAL

Sand, brown -
fnal ---V-» \J U I

Shale , whi te

Shale

THICKNESS 
(FEET)

30
4

21
4

59
25

132-091-21BBB
(Log modified from B and M Drilling) 

Date drilled: 12/13/73

Topsoi1 ----------
Sand, red--------
Sand, brown------
Sandstone, medi urn 
Sand, brown------

hard

2
12
26
3

35

2
14
40
43
78

132-091-26AAB
(Log modified from Moe Well Drilling) 

Date drilled: 08/07/74

13
2

10
1
4
5

43
3
3

56

\J U 1 1 xJi £

Coal - 
Clay,
Coal --
Clay,
Coal - 
Clay,
D n r U

Clay,
Sa nrl .

JrCIIVW""      _ _ _ _ _ _______________

np^v                                                                      yi ay                                                                      

ri f» a i/yiaj---- --_ _________________

gray-----------------------------------

ripaw ____________ _____ ___ _ _y i « j 
nrav . rhiinkv_-----___-_--______________

13
15
25
26
30
35
78
81
84

140

132-092-06DDD3
(Log modified from B and M Drilling) 

Dated drilled: 08/12/72

Topsoi1 -----------
Sand , yel1ow------
Clay, gray--------
Sand, gray--------
Li gni te-----------
Clay, brown-------
Clay, gray--------
Clay; wi th lignite 
Sand , gray , fi ne--

streaks

2
2

10
4
7

14
93
38
20

2
4

14
18
25
39

132
170
190

TOO



132-093-21BBB
NDSWC 4966 

Date drilled: 08/19/76

MATERIAL THICKNESS DEPTH 
        ( FEET ) (FEET)

Clay, moderate-yel1 owlsh-brown to medium- 
brown, silty, slighty sandy, oxidized----- 4 4

Lignite, black------------------------------ 3 7
Clay, medium-light-gray to medium-gray, 

very silty, moderately cohesive, brittle, 
bentonitic; small lignite seam at 15 feet- 12 19

Lignite, black, soft; rather sticky; making
water------------------------------------- 4 23

Clay, medium-light-gray to bluish-gray,
very silty, bentonitic-------------------- 24 47

Sandstone, indurated------------------------ 1 48
Sand, medium-gray to greenish-gray, very

fine to fine, rounded, wel1-sorted-------- 12 60

132-093-22BCB2
(Log modified from Moe Well Drilling) 

Date drilled: 10/17/75

Clay, yellow, sandy------------------------- 5 5
Coal , soft---------------------------------- 5 10
Clay, gray---------------------------------- 26 36
Sand---------------------------------------- 42 78

132-093-33ABB
(Log modified from B and M Drilling) 

Date drilled: 05/26/73

Clay, yellow-------------------------------- 10 10
Sand, yellow-------------------------------- 4 14
Clay, light-gray---------------------------- 10 24
Clay, brown--------------------------------- 7 31
Clay, gray---------------------------------- 2 33
Clay, brown--------------------------------- 25 58
Sand, brown--------------------------------- 10 68
Silt, gray---------------------------------- 21 89
Clay, gray---------------------------------- 4 93
Sand, brown, tight-------------------------- 12 105
Silt, gray---------------------------------- 12 117
Lignite------------------------------------- 2 119
Clay, gray---------------------------------- 7 126
Lignite------------------------------------- 2 128
Clay, brown--------------------------------- 17 145
Clay, gray---------------------------------- 26 171
Clay, green--------------------------------- 2 173
Clay, gray---------------------------------- 9 182
Sand, gray---------------------------------- 39 221
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132-093-34DAA2
(Log modified from Moe Well Drilling) 

Date drilled: 05/04/72

MATERIAL

Clay, 
Clay, 
Coal --
Clay, 
Coal ; 
Rock , 
Clay, 
Clay, 
Clay, 
Coal - 
^fl nri .

yel low, sandy -------------------------
gray ----------------------------------

gray----------------------------------
*j */

d rv-----------------------------------1 j 
gray, soft --------------- -------------
gray----------------------------------*j */ 
nrppn_________________________________

gray ----------------------------------

nrav. mpHinm rna r<; p ___________________

THICKNESS 
(FEET)

17
11
10
1
1
1

29
3
7
3

28

DEPTH 
(FEET)

17
28
38
39
40
41
70
73
80
83

111

132-094-25AAA
NDSWC 4967 

Date drilled: 08/19/76

Clay, moderate-yellowish-brown to brownish- 
gray, very silty, slightly sandy, sticky- 

Lignite, black, hard, brittle; saturated----
Clay, medium-gray to medium-dark-gray, very 

silty, moderately cohesive, very 
carbonaceous------------------------------

Lignite, black, hard, brittle; saturated----
Clay, medium-gray to brownish-gray, very 

silty, brittle, carbonaceous--------------

11
5

6
11

11
16

22
33

40

104



133-092-29CCC2
NDSWC 4964 

Date drilled: 08/18/76

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

Clay, mediurn-brown to yellowish-brown,
very silty, moderately cohesive, brittle,
oxidized; very sandy 0 to 3 feet---------- 22 22

Clay, medium-gray to medium-dark-gray,
silty, slightly cohesive, brittle,
carbonaceous; sandstone ledge at 31 feet-- 28 50 

Lignite, black, hard, brittle; dry---------- 6 56
Clay, medium-gray to medium-dark-gray,

very silty, slightly cohesive, brittle,
carbonaceous------------------------------ 58 114

Lignite, black, hard, brittle; dry---------- 6 120
Clay, medium-gray to greenish-gray,

silty, brittle, bentonitic---------------- 17 137
Sand, very fine to medium, silty, rounded,

well-sorted------------------------------- 25 162
Clay, medium-gray to medium-dark-gray, silty,

cohesive, brittle, bentonitic,
carbonaseous; lignite seam at 185 feet---- 41 203 

Sand, medium-light-gray to medium-gray,
silty, very fine to fine,----------------- 37 240
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133-093-05ADD2
(Log modified from Moe Well Drilling) 

Date drilled: 07/23/73

MATERIAL THICKNESS DEPTH
	(FEET) (FEET)

Sand, yellow-------------------------------- 36 36
Rock, gray---------------------------------- 6 42
Sand, yellow-------------------------------- 41 83
Clay, black--------------------------------- 3 86
Coal---------------------------------------- 1 87
Clay, light-gray, si 1ty--------------------- 10 97
Coal---------------------------------------- 1 98
Clay, gray, si 1ty--------------------------- 9 107
Coal ---------------------------------------- 3 110
Clay, gray---------------------------------- 12 122
Sand, light-green, chunky------------------- 49 171
Clay, gray---------------------------------- 32 203
Sand, gray, chunky-------------------------- 12 215
Coal---------------------------------------- 5 220
Sand, gray---------------------------------- 41 261
Clay, gray, si 1ty--------------------------- 32 293
Rock, gray, hard---------------------------- 2 295
Sand, gray, si 1ty--------------------------- 30 325
Clay, gray---------------------------------- 71 396
Sand, si 1ty--------------------------------- 6 402
Clay, green, sandy-------------------------- 48 450
Rock, light-green, medium hard-------------- 2 452
Sand, light-green, medium------------------- 26 478
Clay, light-brown--------------------------- 5 483
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133-093-10ABB3
(Log modified from B and M Drilling) 

Date drilled: 05/27/73

MATERIAL THICKNESS DEPTH
	(FEET) (FEET)

Sand and gravel----------------------------- 25 25
Clay, gray---------------------------------- 29 54
Lignite------------------------------------- 1 55
Clay, gray---------------------------------- 16 71
Rock, medium hard--------------------------- 1 72
Clay, gray---------------------------------- 14 86
Sand, brown--------------------------------- 6 92
Clay, brown--------------------------------- 19 111
Lignite------------------------------------- 6 117
Clay, gray---------------------------------- 8 125
Clay; with lignite streaks------------------ 18 143
Sand, brown--------------------------------- 31 174
Sand, green--------------------------------- 19 193
Clay, gray---------------------------------- 134 327
Sand, dark-green, tight--------------------- 18 345
Clay, gray---------------------------------- 31 376
Sand, silty--------------------------------- 2 378
Rock, very hard----------------------------- 4 382
Sand, green--------------------------------- 52 434
Sandstone----------------------------------- 2 436
Sand, green--------------------------------- 7 443

133-093-14CBB2
(Log modified from Gilbert Mehrer) 

Date drilled: 07/16/74

Topsoi1------------------------------------- 1 1
Clay, gray---------------------------------- 9 10
Clay, yellow-------------------------------- 6 16
Lignite------------------------------------- 1 17
Clay, gray---------------------------------- 3 20
Sand; dry----------------------------------- 4 24
Clay, gray---------------------------------- 10 34
Lignite------------------------------------- 3 37
Clay, brown--------------------------------- 1 38
Clay, gray---------------------------------- 50 88
Lignite------------------------------------- 1 89
Clay, gray---------------------------------- 48 137
Sandstone, hard----------------------------- 1 138
Sand, brown--------------------------------- 20 158
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133-093-16DDD
(Log modified from B and M Drilling) 

Date drilled: 08/08/72

MATERIAL

Topsoi1 ----------
Clay-------------
Lignite----------
Clay, brown------'
Rock, medi urn ha rd 
Clay, gray-------
Sand, gray , f i ne- 
Lignite----------
Clay, gray-------
Sand, gray-------

THICKNESS 
(FEET)

2
23
7

10
1

15
11
2
3

24

DEPTH 
(FEET)

2
25
32
42
43
58
69
71
74
98

133-093-18DDD
(Log modified from B and M Drilling) 

Date drilled: 04/30/73

Topsoi1 --------
Sand and gravel 
Rock, yel1ow--- 
Sand, coa rse--- 
Silt-----------
Lignite, hard- 
Clay, gray-----

blue-----
gray-----
green----

Clay 
Clay 
Clay 
Clay, gray---------------------
Lignite------------------------
Clay, brown--------------------'
Clay, gray---------------------
Rock, very hard----------------
Sand, light-gray, medium coarse

4
12
2

24
10
6

18
3

18
13
42
1
6

10
1

46

16
18
42
52
58
76
79
97

110
152
153
159
169
170
216

108



133-093-26ADD
(Log modified from Moe Well Drilling) 

Date drilled: 04/25/74

MATERIAL

Sand, yellow------------------'
Clay, gray--------------------'
Coal --------------------------
Sand, gray--------------------
Clay, gray--------------------
Coal--------------------------
Clay, light-gray--------------
Clay, green-------------------
Sand, gray, medium fine-------
Rock, gray--------------------
Sand, light-gray, chunky------
Clay, light-gray--------------
Coal--------------------------
Clay, light-brown, silty------
Sand, 1 ight-gray--------------
Rock, yellow------------------
Clay, light-gray--------------
Sand, dark-green, chunky------
Rock, gray, hard--------------
Clay, 1 ight-gray--------------
Rock, light-green, medium hard
Clay, light-green, silty------
Rock, light-green-------------
Sand, green, medium coarse----
Rock, green, medium hard------
Sand, gray, chunky------------

THICKNESS 
(FEET)

21
10
1
5

44
2

38
5

45
2

39
13
3

73
7
1

94
7
2
5
1

10
1

15
1

17

DEPTH 
(FEET)

21
31
32
37
81
83

121
126
171
173
212
225
228
301
308
309
403
410
412
417
418
428
429
444
445
462

Clay 
Coal 
Clay 
Coal 
Sand 
Clay 
Coal 
Sand 
Clay 
Sand 
Clay 
Sand

133-094-04DAA3
(Log modified from Moe Well Drilling) 

Date drilled: 08/07/76

yel1ow

1i ght-brown 

silty
gray, medium to fine

36
4

46
8

40
19
9

133
2

63
172
68

36
40
86
94

134
153
162
295
297
360
532
600

109



133-094-05AAD
(Log modified from Moe Well Drilling) 

Date drilled: 10/28/74

MATERIAL

Old we 
Clay, 
Clay, 
Coal , 
Clay, 
Silt, 
Clay, 
Clay, 
Clay, 
Clay, 
Clay,
D r\ r L'

Sand ,
D r\ r !/ 

Sand ,
^a n H

>11 ____ _________ _______

n r s v   ________________________________ _\$\ ay ----------------------------------

y i ajr, saiiujr    -----      _-----  --  - 

medi urn ha rd-- -------------------------
qrav----------------------------------y   " j
light-gray----------------------------
light-gray ----------------------------
H^K*!/ nr*^\/

orsv cflnrlv---------------------------y 1 a j » Duiiujr-   ----     -   -     ----   -   --     -     

flPflV----------------------------------yiajr 
nrflv Qanrlv------ _____________________

gray, medium fine---------------------

nr^v_---_--_--____--___-___-___--_____

THICKNESS 
(FEET)

120
21
13
7
4

14
53

124
6

34
40
2

21
1
5

10

DEPTH 
(FEET)

120
141
154
161
165
179
232
356
362
396
436
438
459
460
465
475

133-094-32BAA
(Log modified from Roth Excavation) 

Date drilled: 04/30/74

Clay, yel1ow-------------
Coal siack---------------
Clay, gray---------------
Silt, gray---------------
Clay, gray---------------
Clay, brown--------------
Lignite------------------
Clay, gray---------------
Lignite------------------
Clay, brown--------------
Silt, gray---------------
Sand, gray, fine---------
Sand, gray, medium coarse

2
16
10
10
2
4
8
2
2
6

11
39

10
26
36
46
48
52
60
62
64
70
81

120

110



133-095-26AAA
(Log modified from Moe Well Drilling) 

Date drilled: 06/15/74

MATERIAL

Sand, yellow-----------------
Sandstone, yellow------------
Sand, yel1ow-----------------
Sand, gray, very fine, chunky 
Sandstone, gray--------------
Sand, gray, chunky-----------
Sand, gray, medium fine------
Coal-------------------------
Clay, gray-------------------

THICKNESS 
(FEET)

42
1

14
6
1

71
14
5
7

134-094-12CCC
(Log modified from Moe Well Drilling) 

Date drilled: 08/06/74

Clay, yellow, sandy------------------------- 22
Clay, gray---------------------------------- 9
Clay, green--------------------------------- 7
Clay, gray---------------------------------- 17
Coal ---------------------------------------- 2
Clay, gray---------------------------------- 2
Clay, gray, sandy--------------------------- 18
Clay, gray---------------------------------- 4

Clay, gray---------------------------------- 1
Coal---------------------------------------- 2
Clay, gray---------------------------------- 2
Coal---------------------------------------- 1
Clay, gray---------------------------------- 1
Coal---------------------------------------- 6
Clay, green--------------------------------- 3
Clay, gray---------------------------------- 29
Sand, gray, medium fine--------------------- 130
Clay, light-gray, si 1ty--------------------- 19
Sand, gray---------------------------------- 42
Clay, light-gray---------------------------- 44
Sand, grayish-white------------------------- 16
Clay, white, si 1ty-------------------------- 60
Sand, light-gray green---------------------- 55
Clay, light-brown, si 1ty-------------------- 162
Sand, light-gray, -------------------------- 8
Rock, gray, medium hard--------------------- 3
Sand, light-gray, medium-------------------- 32

22
31
38
55
57
59
77
81
84
85
87
89
90
91
97

100
129
259
278
320
364
380
440
495
657
665
668
700

111



134-094-20AAA
(Log modified from B and M Drilling) 

Date drilled: 04/22/73

MATERIAL

Topsoi1 ---------
Sand, yel1ow----
Gravel----------
Sand, brown-----
Rock------------
Sand, brown-----
Sand, gray------
Clay, gray------
Lignite---------
Clay, gray------
Si1t, clayey----
Clay, gray------
Si11, clayey----
Sandstone-------
Clay, gray------
Sand, brown-----
Clay, brown-----
Lignite---------
Clay, light-gray 
Sand, gray------
Clay------------
Lignite---------

THICKNESS 
(FEET)

1
2

11
8
1
7

14
10
2
5

11
23
19
2
6

12
4
3

16
24
1
2

DEPTH 
(FEET)

1
3

14
22
23
30
44
54
56
61
72
95

114
116
122
134
138
141
157
181
182
184

134-094-32ADA
(Log modified from Gilbert Mehrer) 

Date drilled: 07/25/74

Sand , yel1ow
Clay, yel1ow
Lignite
Clay
Clay
Rock
Clay
Clay
Clay

gray 
gray

si 1 ty

sil ty

gray- 
green 
gray, 

Lignite-------------
Clay, gray to green- 
Clay, brown and gray 
Lignite-------------
Clay, gray----------
Lignite-------------
Clay, gray----------
Clay, green ---------
Sand, brown, fine--- 
Clay, brown---------

mi xed

14
22
1

27
26
1

33
6
7
4
7

34
6

31
9
4

12
56
20

14
36
37
64
90
91

124
130
137
141
148
182
188
219
228
232
244
300
320

112



134-094-35AAA
(Log modified from Moe Well Drilling) 

Date drilled: 06/19/72

MATERIAL

o a ii u (

Clay, 
Coal '. 
Clay, 
Coal - 
Clay, 
Rock , 
Clay, 
Coal - 
Clay, 
Coal - 
Clay, 
Coal - 
Clay, 
Coal - 
Clay, 
Sand , 
Clay, 
Sand ,
r. i a v .

aiiu yi a v c i -----------------------------

slack----------------------------------
gray ------------ ----------------------

gray----------------------------------
j -j

yellow, soft--------------------------
«/ 7

y i aj----------------------------------

gray---------- ------------------------

gray----------------------------------
 j -j

gray ----------------------------------
light-gray, very f i ne-----------------
gray--- -------------------------------
*j «/
white, co arse--- ----------------------
nrav----------------------------------

THICKNESS 
(FEET)

15
1
3
9
1

16
1

10
2

27
2

44
1
3
8

36
39
8

29
5

DEPTH 
(FEET)

15
16
19
28
29
45
46
56
58
85
87

131
132
135
143
179
218
226
255
260

134-094-35CDD
(Log modified from Moe Well Drilling) 

Date drilled: 06/27/74

35
49
8

34
31
7
9

24
6
6

49
1

26
7

23
2
3

^ i ajr ,

Clay, 
Coal - 
Clay, 
Sand , 
Clay, 
Coal --
Clay, 
Clay, 
Coal --
Cl ay , 
Rock , 
Clay, 
Clay, 
Sand , 
Coal --
Sand .

y c i i u w
gray-- *j -j

gray, 
gray,
gray-

gray,
gray-

gray- 
gray, 
gray,
green- 
light-

1 i a h t -

sandy-
very ti

sandy--

medi urn 
silty--

grayi sh

n ra vi <;h

ght----------------------

hard---------------------

-brown-------------------

-hrnwn-----__-----_-__-_-

35
84
92

126
157
164
173
197
203
209
258
259
285
292
315
317
320

113



134-095-13ADC
(Log modified from Frederickson ' s Inc.) 

Date drilled: 08/15/72

MATERIAL

Topsoil--------------------------
Clay, blue-----------------------
Coal-----------------------------
day-----------------------------
Coal-----------------------------
Clay-----------------------------
Coal and clay--------------------
Clay-----------------------------
Limestone and clay---------------
Sand-----------------------------
Shale----------------------------
Clay to sandy clay---------------
Sand, clayey---------------------
Shale, clayey; with trace of coal 
Sand-----------------------------
Shale, clayey; with trace of coal 
Sand-----------------------------
Sand and clay--------------------
Sand-----------------------------
Shale, blue----------------------

THICKNESS 
(FEET)

2
18
8
4
3

177
5

233
80
10

100
30
31

119
2

208
36
60
24
7

DEPTH 
(FEET)

2
20
28
32
35

212
217
450
530
540
640
670
701
820
822
1030
1066
1126
1150
1157

134-095-26CBC2
(Log modified from Moe Well Drilling) 

Date drilled: 02/11/74

22
7

28
1

20
13
38
2
9
8

24
6

Sand ,
Clay,
Coal --
Clay,
Cl ay,
Clay,
Coal --
Clay,
Sand ,
Coal - 
C.1 a v-.

Jf C 1 1 U W

gray > j */  *

gray--
*/ */

gray ,*/ */ '

light-

gray--
g^ciy , / */ ^

, 31 1 1* J ~                                                

chunky --------------------------

siltv---------------------------
qpay----------------------------3 ' "«7

chunky--------------------------

22
29
57
58
78
91

129
131
140
148
172
178

114



MATERIAL

Old well- 
Clay, gray 
Sandstone , 
Clay, gray 
Sandstone, 
Clay, gray 
Sand, gray 
Sandstone- 
Sand, gray 
Clay, gray

134-095-26DAA
(Log modified from Moe Well Drilling) 

Date drilled: 07/10/72

very tight------
gray-------------
silty-----------

gray-------------
silty-----------
medium to coarse

THICKNESS 
(FEET)

410
74
2

43
2

10
14
3

26

DEPTH 
(FEET)

410
484
486
529
531
541
555
558
584
592

134-095-27DDA
(Log modified from Moe Well Drilling) 

Date drilled: 10/13/75

Clay, light-brown, sandy 
Coal siack--------------
Clay , gray--------------
r\ \x v> Ix y j \) \ ^                                 

Clay, gray--------------
Coal--------------------
Clay, gray--------------
Coal--------------------
Clay, brown-------------
Clay, gray--------------
Coal--------------------
Clay, gray--------------
Sand, gray--------------
Clay , gray--------------
Rock, medium hard-------
Clay, gray--------------
Rock, medium soft-------
Sand, gray--------------
Clay, gray--------------
Coal , hard--------------
Clay, brown-------------

15
1
7
1

12
1

28
2

14
3
1

18
3

19
1

17
2
2

16
18
19

15
16
23
24
36
37
65
67
81
84
85

103
106
125
126
143
145
147
163
181
200

115



(Log modi f i ed 
Date

134-095-30CCB
from Gregory Drilling
drilled: 06/13/79

Co.)

MATERIAL

Clay,
D n r \s

Clay, 
Coal --
Clay, 
Clay, 
Clay, 
Coal --
Clay, 
Clay, 
Clay, 
Sand , 
Sandst 
Sand ,
f.l fl V .

*~\ r* a \/gray ---------------------------

Kpnwn                                                      

brown, sandy- -------------------
gray----------------------------*j -j

qray ------------------ ---------j * ** j 
olive-green---------------------
gray, silty, sandy--------------
*j *j * */ * */

silty, fine---------------------

gray, fine, very clear----------
orflv-------_--------_------_--_-

THICKNESS 
(FEET)

....-._. 10

..-_-..- 4
o

1 °

.____ __ 15
JL \J

Q n
._-_-.__ 6

9n
________ 34

.____-__ 25
L. sX

.__->___ Q

DEPTH 
(FEET)

10 
11 
15 
17 
25 
37 
52 
55 

135 
141 
161 
195 
196 
221 
9in

134-096-01BCC
NDSWC 4960 

Date drilled: 08/17/76

Sand, very fine to fine, rounded,
well-sorted, clayey, predominantly quartz,
highly oxidized---------------------------

Clay, moderate-yellowish-brown, very silty,
slightly sandy, oxidized------------------

Sandstone ledge, highly indurated and
cemented----------------------------------

Sand, very fine to fine, rounded,
well-sorted; turned medium-gray at 30 feet 

Clay, medium-gray to medium-dark-gray,
very silty, brittle, slightly carbonaceous 

Lignite, black, hard, brittle---------------
Clay, medium-gray to medium-dark-gray,

very silty, brittle, carbonaceous; ledge
from 88 to 89 feet------------------------

15

8

3

16

17
11

30

15

23

26

42

59
70

100

116



134-096-08BAB
NDSWC 4961 

Date drilled: 08/17/76

MATERIAL THICKNESS DEPTH 
       (FEET) (FEET)

Clay, moderate-yel1owish-brown to
olive-gray, silty, cohesive, brittle,
oxidized---------------------------------- 12 12

Lignite, black to reddish-black, moderately
hard, brittle; dry------------------------ 8 20

Clay, moderate-yellowish-brown to olive- 
gray, very silty, cohesive, bentonitic---- 2 22

Clay, medium-light-gray to olive-gray,
silty, slightly sandy, moderately
cohesive, bentonitic, micaceous----------- 48 70

Clay, greenish-gray, silty, slightly sandy,
moderately cohesive, bentonitic,
micaceous--------------------------------- 58 128

Sand, medium-gray to greenish-gray, very
fine, clayey, rounded, wel1-sorted-------- 32 160

134-096-17BBA
(Log modified from Mann Drilling Co.) 

Date drilled: 01/17/73

Silt, tan----------------------------------- 30 30
Lignite------------------------------------- 2 32
day---------------------------------------- 32 64
Lignite------------------------------------- 4 68
Clay---------------------------------------- 4 72
Lignite------------------------------------- 5 77
day---------------------------------------- 144 221
Lignite------------------------------------- 19 240
day---------------------------------------- 32 272
Sand---------------------------------------- 28 300
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134-096-20BAB
(Log modified from Kruger Drilling Co.) 

Date drilled: 01/27/73

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

U aV--------------------------------------- 79 79 a j                                                   __.-__ i f_ i £
Sand---------------------------------------- 8 80
Clay---------------------------------------- 35 115
Coal; 3 gallons per minute------------------ 2 117
Clay---------------------------------------- 26 143
Coal; 3 gallons per minute------------------ 4 147
Clay, sandy--------------------------------- 36 183
Rock---------------------------------------- 3 186
Clay---------------------------------------- 57 243
Rock---------------------------------------- 2 245
Clay---------------------------------------- 65 310
Clay, sandy--------------------------------- 10 320
Sand---------------------------------------- ^«^UIIx4 ^J
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134-096-21BAA2
(Log modified from Moe Well Drilling) 

Date drilled: 03/14/74

MATERIAL

Clay
Rock
Coal
Coal
Clay
Clay
Coal
Clay
Clay
Rock
Clay
Rock
Sand
Clay
Rock
Sand
Rock
Sand
Rock
Clay
Clay
Clay
Clay
Clay
Clay
Sand
Rock
Clay
Clay
Coal
Sand
Rock
Sand
Rock
Clay
Sand
Clay
Sand
Clay
Sand
Sand
Sand
Clay
Clay
Coal
Clay
Sand
Clay

yel1ow--------

and clay layers

light-gray 
gray------

1i ght-green
gray, 
gray- 
gray, 
gray, 
gray,

hard

medium hard 
very fine- 
very silty-

medium soft 
gray, silty

gray- 
gray- 
gray, 
brown 
brown 
gray, 
gray- 
gray, 
white 
gray- 
gray- 
gray,

silty

si Ity 
silty-

silty

silty---------------

light-gray----------------

light-green---------------
gray, very hard-----------
gray, very silty----------
light-gray; brown water--- 
light-brown---------------
light-gray, medium to fine 
light-gray----------------
gray----------------------
light-gray, silty---------
gray----------------------
light-gray----------------
gray, silty---------------

1i ght-brown---- 
gray, very fine 
gray-----------

THICKNESS 
(FEET)

25
1

16
2
8

16
4

30
67
2
7
5

40
25
8

82
5
5
5

87
23

120
30
12
20
30
1

92
29
2

21
1

79
3

79
30
63
8

15
61
13
4

12
9
1

32
4

16

DEPTH 
(FEET)

25
26
42
44
52
68
72
102
169
171
178
183
223
248
256
338
343
348
353
440
463
583
613
625
645
675
676
768
797
799
820
821
900
903
982

1012
1075
1083
1098
1159
1172
1176
1188
1197
1198
1230
1234
1250

119



134-096-29ADD2
(Log modified from Moe Well Drilling) 

Date drilled: 05/21/75

MATERIAL THICKNESS DEPTH
	(FEET)__ (FEET

Clay, yellow, sandy------------------------- 22 22
Rock, soft---------------------------------- 1 23
Clay, gray---------------------------------- 21 44
foal------------ - A Aftwkyui     _.-.» __«.»_.»..«.... uj. tO

Clay, gray, sandy--------------------------- 3 51
Clay, gray---------------------------------- 26 77
Coal---------------------------------------- 2 79
Sand, gray---------------------------------- 13 92
Rock, medium hard--------------------------- 2 94
Sand, gray---------------------------------- 15 109
Coal---------------------------------------- 2 111
Clay, gray---------------------------------- 31 142
Coal---------------------------------------- 5 147
Clay, gray---------------------------------- 23 170
Rock, very hard----------------------------- 2 172
Clay, gray---------------------------------- 40 212
Coal---------------------------------------- 2 214
Clay, gray---------------------------------- 68 282
Clay, green--------------------------------- 9 291
Clay, gray---------------------------------- 26 317
Sand and very thin clay layers-------------- 30 347
Coal---------------------------------------- 4 351
Clay, gray---------------------------------- 54 405
Rock---------------------------------------- i 406
Clay, gray---------------------------------- 59 465
Clay, gray, sandy--------------------------- 20 485
Rock, gray, soft---------------------------- 6 491
Sand, light-gray, chunky-------------------- 10 501
Rock, gray, medium hard--------------------- 1 502
Sand, light-gray, chunky-------------------- 7 509
Clay, gray---------------------------------- 27 536
Rock---------------------------------------- l 537
Sand, gray---------------------------------- 15 552
Clay, gray, si 1ty--------------------------- 95 647
Rock---------------------------------------- i 648
Clay, gray---------------------------------- 19 667
Rock, very hard----------------------------- i 668
Clay, gray---------------------------------- 23 691
Clay, light-gray---------------------------- 103 794
Clay, brownish-gray, sandy------------------ 18 812
Rock---------------------------------------- 2 814
Clay, gray, sandy--------------------------- 2 816
Clay, gray---------------------------------- 2 818
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134-096-29ADD2-Cont.
(Log modified from Moe Well Drilling) 

Date drilled: 05/21/75

MATERIAL

Sand , 
Rock- 
Sand , 
Rock- 
Sand , 
Clay, 
Sand , 
Clay, 
Cl ay , 
Rock , 
Sand, 
Rock , 
Sand , 
Sand , 
Clay, 
Sand , 
Clay, 
Sand, 
Clay , 
Sand , 
Clay, 
Sand , 
Rock , 
Sand , 
Rock- 
Sand , 
Clay,

light-gray, very fine 

gray, chunky---------

chunky

gray 
gray

li ght-gray , 
gray-----------
very light-gray 
gray-------------------
gray, si 1ty------------

medi urn hard------
medi urn fi ne------

gray-green, medium hard 
light-gray, very fine-- 
li ght-gray-------------
gray-------------------
light-gray; dry--------
light-gray, silty------
light-gray-------------
li ght-brown------------
blue-green-------------
1 ight-brown------------
blue-green-------------
soft-------------------
blue-green-------------

almost white

blue-green 
gray------

medium coarse

THICKNESS 
(FEET)

106
4

10
1
3

42
13
6

52
1

10
4
8
9

60
31
4
4

14
30
5
8
4
7
2

11
13

DEPTH 
(FEET)

924
928
938
939
942
984
997

1003
1055
1056
1066
1070
1078
1087
1147
1178
1182
1186
1200
1230
1235
1243
1247
1254
1256
1267
1280

Clay , tan , 
Sandstone- 
Clay, gray 
Coal ------
Clay, gray 
Sandstone- 
Sand------

134-096-30CBB
(Log modified from Mann Drilling Co.) 

Date drilled: 01/31/73

sandy---------------------------- 19
--------------------------------- 2
--------------------------------- 83
--------------------------------- 12
--------------------------------- 64
_________________________________ 2

19
21

104
116
180
182
200
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134-097-04CDD
(Log modified from Russell Drilling Co.) 

Date drilled: 07/21/81

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Sand, oxidized------------------------------ 8 8
Shale, gray--------------------------------- 48 56
Shale, brown and coal----------------------- 17 73
Shale, gray--------------------------------- 37 110
Sand, gray, si 1ty--------------------------- 23 133
Limestone----------------------------------- 2 135
Sand, gray, si 1ty--------------------------- 12 147
Coal---------------------------------------- 15 162
Shale, gray--------------------------------- 53 215
Shale, gray, si 1ty-------------------------- 57 272
Coal ---------------------------------------- 5 277
Sand, light-gray, si 1ty--------------------- 23 300
Limestone----------------------------------- 2 302
Silt, light-gray---------------------------- 28 330
Coal---------------------------------------- 13 343
o * i L , y' ^ y ~                                                                   ^ ̂  j D D
Sand, gray---------------------------------- 87 442

134-097-10CBB
(Log modified from B and M Drilling) 

Date drilled: 01/19/73

Topsoil------------------------------------- 2 2
Clay, yellow-------------------------------- 3 5
Sandstone----------------------------------- 2 7
Sand, yellow-gray--------------------------- 6 13
Clay, gray---------------------------------- 8 21
Lignite, hard; dry-------------------------- 13 34
Clay, brown--------------------------------- 1 35
Clay, gray---------------------------------- 70 105
Sand---------------------------------------- 12 117
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135-094-06BCD2
(Log modified from B and M Drilling) 

Date drilled: 03/03/73

MATERIAL THICKNESS DEPTH        (FEET ) (FEET)

Topsoi1------------------------------------- 1 1
day---------------------------------------- 24 25
Lignite slack------------------------------- 1 26
Clay, gray---------------------------------- 30 56
Rock---------------------------------------- 3 59
Clay, gray---------------------------------- 12 71
Lignite------------------------------------- 2 73
:iay---------------------------------------- 23 96
Lignite------------------------------------- 7 103
Clay, gray---------------------------------- 10 113
Lignite------------------------------------- 3 116
Clay, gray---------------------------------- 10 126
Lignite------------------------------------- 3 129
Clay, gray---------------------------------- 6 135
Lignite------------------------------------- 3 138
Clay, gray---------------------------------- 3 141
Lignite------------------------------------- 3 144
Clay, gray---------------------------------- 24 168
Rock---------------------------------------- 1 169
Clay, green--------------------------------- 13 182
Sand, fine---------------------------------- 18 200
Rock, very hard----------------------------- 2 202
Sand, green--------------------------------- 28 230

135-094-15CCD
(Log modified from Gregory Drilling Co.) 

Date drilled: 09/29/81

Sand, brown--------------------------------- 28 28
Shale, brown-------------------------------- 2 30
Sand, brown--------------------------------- 27 57
Sand, blue---------------------------------- 18 75
Coal---------------------------------------- 10 85
Shale, gray--------------------------------- 43 128
Coal---------------------------------------- 2 130
Shale, gray--------------------------------- 50 180
Sand, blue---------------------------------- 69 . 249
Sandstone----------------------------------- 1 250
Shale, gray--------------------------------- 5 255
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135-094-18ABA
(Log modified from Gilbert Mehrer) 

Date drilled: 05/01/74

MATERIAL

Sand
Clay, brown ish-gr ay -------------------------
U n n "i f" P -.-.    

Clay, brown ---------------- -----------------
Lignite-------------------------------------
Clay, brown ---------------------------------
Clay, gray ----------------------------------
Lignite-------------------------------------
C l/iv h r* n w n _-..._.   ._,_.-,_.._. _ _.._...

U nn*it"P            

Plav nra v -------- -_- _ ___ _ ___

Sand, gray, fine----------------------------
Clay, brown ---------------------------------
Clay, gray----------------------------------
SrinH Q i 1 t~ v   Hrv---------- ...... - _-__. __
Llgnite------------------------------------

135-094-22BBC
(Log modified from Gregory Drill i

Date drilled: 01/06/78

Clay, brown, sandy- -------------------------
Clay, yellow and brown ----------------------
Clay, brown; with coal layers---------------

Clay, g ray ----------------------------------
Clay, brown ---------------------------------
Play nrflv--------- -- - ____ ___ _
foal------ _____ _ _ ___ _ __ __ __
fl f> W Qp fl W

Sand, blue and gray, medium coarse;
with very fine layers of soft sandstone---

Clay, gray ----------------------------------

THICKNESS
(FEET)

8
10
4
6
3
2
1
2
1
1
3
8
2
5

16
8

ng Co. )

2
36
10
10
19
8

43
3

19
6

49
10

DEPTH 
(FEET)

8
18
22
28
31
33
34
36
37
38
41
49
51
56
72
80

2
38
48
58
77
85

128
131
150
156

205
215

124



135-094-22BCC2
(Log modified from Gregory Drilling Co 

Date drilled: 01/02/78

MATERIAL

Clay, 
Clay,
P n r \f

Clay, 
Clay, 
Coal - 
Clay, 
Clay, 
Clay, 
Sand , 
n a v .

y i « j -

nr?i\/__________________________________yidy---------------------------------- 

hlnp__________________________-___-_--

h 1 II P * <^3nrl\/ c:1"PPflkc;  _     ___   _   __         ___

nra\/_-------------__-----_------------

THICKNESS 
(FEET)

2
7
1

20
39
6
5

10
10
21
14

DEPTH 
(FEET)

2
9

10
30
69
75
80
90

100
121
135

(Log modified 
Date

135-094-35BCC
from Gregory Drilling
drilled: 09/23/81

Shale-----
Coal------
Shale-----
Coal------
Shale-----
Coal ------
Shale-----
Coal------
Shale-----
Sand, blue 
Sandstone- 
Sand, blue

Co.)

21
2

31
1

70
5
2
1
9

30
3

45

21
23
54
55

125
130
132
133
142
172
175
220

125



135-096-09ABA
NDSWC 4959 

Date drilled: 08/17/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Silt, 1 ight-yel1owish-gray, clayey,
oxidized; dry----------------------------- 5 5

Clay, moderate-yellowish-brown, silty,
slightly sandy, pebbly, cohesive,
oxidized---------------------------------- 12 17

Clay, medium-dark-gray to greenish-gray,
silty, brittle---------------------------- 24 41

Lignite, black, hard, brittle; dry---------- 3 44
Clay, chocolate-brown to greenish-gray ,

silty, brittle---------------------------- 16 60
Clay, medium-gray to medium-dark-gray,

very silty, sticky, brittle; highly
indurated sandstone ledge from 75 to 77
feet, sandy from 80 to 85 feet------------ 74 134

Lignite, black, hard, brittle; saturated---- 11 144
Clay, medium-light-gray to medium-dark-gray,

very silty, brittle, bentonitic----------- 16 160

135-096-30AAA
NDSWC 4962 

Date drilled: 08/18/76

Sand, yellowish-brown to 18 feet than
medium-gray to greenish-gray, fine,
rounded, well-sorted; saturated----------- 27 27

Clay, medium-gray--------------------------- 11 38
Lignite, black, hard, brittle; saturated---- 11 49
Clay, medium-light-gray to medium-gray,

silty, cohesive, brittle------------------ 11 60

135-097-02DDA
(Log modified from Kruger Drilling Co.) 

Date drilled: 06/30/75

Clay---------------------------------------- 40 40
Clay, sandy--------------------------------- 20 60
Sandy--------------------------------------- 10 70
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135-097-04DAB
(Log modified from Moe Well Drilling) 

Date drilled: 08/04/73

MATERIAL

Sand, yel1ow-----------------
Sand, gray, medium coarse----
Sandstone, gray--------------
Sand, gray; with black specks 
Coal-------------------------

THICKNESS 
(FEET)

36
7
4

13

DEPTH 
(FEET)

36
43
47
60
60

Clay 
Clay 
Clay 
Clay 
Sand

135-097-09AAA
(Log modified from Kruger Drilling Co.) 

Date drilled: 04/01/74

sandy

sandy

20
10
40
10
10

20
30
70
80
90

Sand 
Sand 
Coal 
Clay 
Coal 
Sand 
Rock 
Clay 
Coal 
Clay 
Sand

135-097-09BAA
(Log modified from Moe Well Drilling) 

Date drilled: 08/31/73

yel1ow 
blue--

gray

gray, chunky

gray, silty

light-gray 
gray fi ne, si 1tyvery 

Sandstone, gray--------
Sand, gray, medium-----
Clay, light-gray, silty

58
42
4

13
9

12
1

19
2

33
14
4

45
4

58
100
104
117
126
138
139
158
160
193
207
211
256
260

127



135-097-14AAA
NDSWC 4958 

Date drilled: 08/16/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Sand, yellowish-brown, very fine to fine,
rounded, well-sorted, predominantely
quartz; some gravel at 3 feet------------- 30 30

Clay, moderate-yellowish-brown, silty,
moderately cohesive, oxidized------------- 2 32

Clay, moderate-yellowish-brown, medium- 
light-gray to medium-gray, silty,
moderately cohesive, bentonitic----------- 60 92

Lignite, black, hard, brittle; water at
95 feet----------------------------------- 12 104

Clay, medium-light-gray to medium-gray,
silty, moderately cohesive, bentonitic---- 16 120

135-097-16DDD
(Log modified from Moe Well Drilling) 

Date drilled: 09/03/73

Sand and gravel----------------------------- 16 16
Clay, light-gray---------------------------- 25 41
Coal---------------------------------------- 6 47
Clay, gray, silty--------------------------- 23 70
Coal---------------------------------------- 5 75
Clay---------------------------------------- 1 76
Clay, gray, silty--------------------------- 5 81

135-097-18CBB3
(Log modified from Knutson Well Drilling) 

Date drilled: 03/17/81

Clay, sandy--------------------------------- 15 15
Sandy--------------------------------------- 45 60
Clay----------------------------------------, 6 66
Coal---------------------------------------- 4 70
Clay---------------------------------------- 22 92
Coal---------------------------------------- 3 95
Clay---------------------------------------- 20 115
Sandy--------------------------------------- 45 160
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135-097-31ADD3
(Log modified from Sander Drilling) 

Date drilled: 10/06/74

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

Sand and gravel----------------------------- 5 5
Clay, gray---------------------------------- 20 25
^QQ I               --               --      ~"-       -         -                  -       JLO H VJ

Clay, gray---------------------------------- 5 45
Coal---------------------------------------- 10 55
Rock, gray---------------------------------- 13 68
Clay, gray---------------------------------- 14 82
Rock, gray---------------------------------- 2 84
Coal---------------------------------------- 8 92
Clay, gray---------------------------------- 22 114
Coal---------------------------------------- 4 118
Rock and sand------------------------------- 10 128
Clay, sandy--------------------------------- 10 138
Sand---------------------------------------- 32 170

135-097-33DDC
NDSWC 4963 

Date drilled: 08/18/76

Clay, moderate-yellowish-brown to dark- 
brown, very silty, cohesive, brittle,
oxidized---------------------------------- 30 30

Clay, medium-gray to medium-dark-gray,
very silty, cohesive, brittle, bentonitic,
chocolate-brown and carbonaceous from
50 to 60 feet----------------------------- 33 63

Lignite, black, hard, brittle; dry---------- 4 67
Clay, medium-light-gray to bluish-gray,

very silty, moderately cohesive, brittle,
slightly carbonaceous--------------------- 10 77

Lignite, black, hard, brittle; dry---------- 2 79
Clay, medium-light-gray to bluish-gray,

very silty, moderately cohesive, brittle,
slighty carbonaceous, small ledge at 99
feet, lignite from 114 to 116 feet-------- 53 132

Lignite, black, hard, brittle; saturated---- 13 145
Clay, medium-gray to medium-dark-gray,

very silty, moderately cohesive, brittle-- 15 160
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135-098-10ABC
(Log modified from Kruger Drilling Co 

Date drilled: 10/26/76

MATER

Clay-
Clay,
Clay-
Coal -
Clay-
Sandy

Clay,
Coal -
Clay,
Coal -
Clay,
Sand,
Rock ,
Sand ,
Coal -
Clay,

IAL

Sandy-

gray-

gray-.

gray-
gray--
soft-
gray-

gray,

THICKNESS
(FEET)

.-__-----_-________----__.------- 50
-------- inJ. \J

.-_________________-_-------_____ ?n                             OW

.____ __________---------________ 10          JLW

. _ ________-----_---____________ 9f)                                   Cm \J

.---__----------.......__.......- 20

135-098-12BBA
(Log modified from Moe Well Drilling Co.)

Date drilled: 10/05/74

.-_____------__ _ _ ^£

._---_----______ __ ____--_ i
----________-_________--------___ ?R                C. \J

.-__________________-__-----_____ I
  - - 29
._--______-_----_-_-_____________ 10
._____-----_----__-____________ i
._-----__ 17
.-----______ _ -- 4
canH\/__   _ ___-_-_---------_   ____ R

DEPTH 
(FEET)

50
60
90

100
120
140

58
59
87
88

117
127
128
141
145
150

130



136-095-23CCB2
(Log modified from B and M Drilling) 

Date drilled: 08/01/75

MATERIAL THICKNESS DEPTH        (FEET) (FEET)

Topsoi1------------------------------------- 1 1
Clay, white--------------------------------- 9 10
i\ \3 \* N ""           .                    .                        .     -,-,-.   -,-, .   «. _ j^ X J.

Sand, gray, si 1ty--------------------------- 3 14
Silt, brown--------------------------------- 2 16
Clay, gray---------------------------------- 12 28
Lignite------------------------------------- 7 35
Clay, gray---------------------------------- 15 50
Silt, gray, clayey-------------------------- 9 59
Clay, green--------------------------------- 13 72
Silt, gray-green---------------------------- 9 81
Silt, sandy--------------------------------- 17 98
Lignite------------------------------------- 7 105
Clay, brown--------------------------------- 19 124
Lignite------------------------------------- 1 125
Clay, gray---------------------------------- 39 164
Clay, green--------------------------------- 6 170
Clay, brown--------------------------------- 6 176
Mnnitp ____ _ ________________________ ? 17Ri_ i y 11 i i» c                                                         _ i_ ± i \j

Clay, brown--------------------------------- 7 185
Clay, gray; with lignite streaks------------ 80 265
Clay, gray---------------------------------- 161 426
Lignite------------------------------------- 1 427
Clay, brown--------------------------------- 9 436
Lignite, hard------------------------------- 4 440
Clay, gray---------------------------------- 17 457
Rock, hard---------------------------------- 1 458
Clay, gray---------------------------------- 12 470
Clay, dark-gray----------------------------- 16 486
Pork - _____ _____________ \ AftQ|\VJV*IV ~. ~ ~   . » ___ ___ ___ ^j -y ^| j

Clay, gray---------------------------------- 3 492
Mnnitp «___ -.___-.____ -._____-.-.__..-._ 9 dQdLlyMlUvZ C. "_/"

vylCLjrj yiQ^                -.-.       -.»         ---»     ---    ---.--.------   -- /*T OuO

Rock, very hard----------------------------- 3 571
Clay, gray; with lignite streaks------------ 149 720
Silt---------------------------------------- 10 730
Sand; water--------------------------------- 51 781
Clay, gray---------------------------------- 19 800
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136-095-23CCB3
(Log modified from Gregory Drilling Co 

Date drilled: 05/17/76

MATERIAL

Clay, brown, sandy-----------
Clay, yellow and brown, sandy 
Clay-------------------------
Clay, gray-------------------
Coal-------------------------
Clay, gray-------------------
Coal-------------------------
Clay, gray-------------------
Rock-------------------------
Clay, blue, sandy------------
Clay, gray-------------------
L/ vj u I     '           -  -         -        ' -      '  - '      

Clay, gray-------------------
Coal-------------------------
Clay, gray-------------------
Clay, blue-------------------
Clay, gray-------------------
Sand, gray-------------------
Clay, brown------------------
Coal-------------------------
Clay, gray-------------------
Coal-------------------------
Clay, gray-------------------
Coal -------------------------
Clay, brown------------------
Coal; with layers of clay----
Clay, gray-------------------
Clay, blue, sandy------------
Coal -------------------------
Clay, dark-brown-------------
Coal-------------------------
Clay, gray-------------------
Clay, blue-------------------
Clay, gray, sandy------------
Clay, blue-------------------
Clay, gray-------------------
Coal-------------------------
Clay, gray-------------------

THICKNESS 
(FEET)

1
5
8
5
5

37
2

14
2

13
2
8

32
3

12
4

24
6

18
3

35
3

21
2
2
7
9

25
1

54
6
4

17
6

18
15
8

20

DEPTH 
(FEET)

1
6

14
19
24
61
63
77
79
92
94

102
134
137
149
153
177
183
201
204
239
242
263
265
267
274
283
308
309
363
369
373
390
396
414
429
437
457
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136-095-23CCB3-Cont. 
(Log modified from Gregory Drilling 

Date drilled: 05/17/76
Co.)

MATERIAL

Coal---------------------------------------
Clay, gray---------------------------------
Rock---------------------------------------
Cl ay , gray---------------------------------
Coal---------------------------------------
Clay, gray---------------------------------
Coal---------------------------------------
Clay , blue---------------------------------
Clay, gray---------------------------------
Coal---------------------------------------
Clay, dark-brown---------------------------
Clay, gray---------------------------------
Coal---------------------------------------
Clay , dark-brown---------------------------
Clay, gray---------------------------------
Clay, gray; with coal 1 ayers---------------
Coal---------------------------------------
Clay, gray---------------------------------
Clay, gray; with coal 1 ayers---------------
Coal---------------------------------------
Coal; with clay layers---------------------
Coal---------------------------------------
Clay; with coal layers---------------------
LiOa \                                                                              
Clay; with coal 1ayers---------------------
Silt---------------------------------------
Sand, blue and gray, very fine-------------
Sand, gray, very fine----------------------
Clay, blue and gray, sandy; with coal chips 
Clay, gray---------------------------------

THICKNESS 
(FEET)

2
45
1
3
2

54
2
8

28
7
3

27
3
2
6

25
2
4

10
3
8
1
7
1
6

12
17
17
9
3

DEPTH 
(FEET)

459
504
505
508
510
564
566
574
602
609
612
639
642
644
650
675
677
681
691
694
702
703
710
711
717
729
746
763
772
775
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136-095-24DAA2
(Log modified from B and M Drilling) 

Date drilled: 08/15/73

MATERIAL

Topsoil----------------
Sand, yel1ow-----------
Sand, gray-------------
Clay, yel1ow-----------
Clay, gray-------------
Lignite----------------
Clay, gray-------------
Li gnite----------------
Clay, gray-------------
Clay, green------------
Lignite, hard----------
Clay, gray-------------
Lignite----------------
Clay, gray-------------
Rock-------------------
Clay, gray-------------
Lignite----------------
Clay, gray-------------
Li gnite----------------
Clay, gray-------------
Clay, green------------
Lignite----------------
Clay, gray-------------
Lignite----------------
Clay, gray-------------
Lignite----------------
Silt-------------------
Clay, gray-------------
Rock-------------------
Sand, gray, fine; water 
day-------------------

THICKNESS 
(FEET)

1
7
6

15
14
1

20
7
4

14
1

10
3

20
2

45
2

17
3
9

21
2

25
2

20
1
9

28
2

31
18

DEPTH 
(FEET)
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136-095-28BBC2
(Log modified from Gregory Drilling Co.) 

Date drilled: 04/30/76

MATERIAL

Clay, 
Coal --
Clay, 
Coal - 
Clay, 
Clay, 
Clay, 
Clay, 
Coal --
Clay, 
Coal - 
Clay, 
Clay, 
Sand , 
n ;w

brown ,

yel 1 ow

yel 1 ow
gray-- 
yel 1 ow
qray - -3 ' ** J

gray--

dark-b
gray- 
gray ,
n r 3 \/

sand

and

and

and

p A \jj n _

f i ne-
ca n c\ v

y _ ________________~

hrnwn_                         _________

brown----------------------

THICKNESS 
(FEET)

5
1
7
1
3
2
6
6
2
8
1
2
6

25
5

DEPTH 
(FEET)

5
6

13
14
17
19
25
31
33
41
42
44
50
75
80

136-096-12AAB3
(Log modified from H & H Service Co 

Date drilled: 11/13/74

Surface to clay--- 
Li gni te-----------
Clay to sandy clay
r\u»-r\. icuyc  
Silt arav-O 1 11*3 y'^Jr

Silt
Rock ledge-
Clay; with 
Sand , f i ne-
Clay; with 
Sandstone-
Sandstone , 
Sandstone-
Li gni te , f i 
Sandstone--
r.lav. Q n f t _

rock and coal 1 edges-------------

p m     -.-.     -.-.-.-.-.-.   -.-.-.-.-,.__ -. _,-.i in

30
2

30
1

17
40
2

111
12

367
1
7

46
4

10
20

30
32
62
63
80

120
122
233
245
612
613
620
666
670
680
700
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136-097-14CBC2
(Log modified from Gregory Drilling Co.) 

Date drilled: 08/19/75

MATERIAL

Clay, brown---------------------------
Clay, 1ight-brown---------------------
Sand, brown, medium coarse------------
Clay, 1ight-brown---------------------
Rock, hard----------------------------
Clay, yellow and brown----------------
Clay, gray----------------------------
Coal; lost circulation----------------
Clay, gray, sandy---------------------
Clay, brown, sandy--------------------
Rock , soft----------------------------
Clay, gray----------------------------
Clay, brown---------------------------
Clay, gray; with seams of coal--------
Sand, medium coarse; tested at

1.5 gallon per minute---------------
Rock----------------------------------
Clay, gray----------------------------
Clay; with layers of coal-------------
Clay, blue, sandy---------------------
Clay, gray, si 1ty---------------------
Shale, brown; with coal---------------
Clay, gray, silty---------------------
Sand, gray, fine to medium coarse;

with clay 1ayers--------------------
Rock , hard----------------------------
Sand, gray, medium coarse; with layers

of clay-----------------------------
Clay, gray----------------------------

THICKNESS 
(FEET)

2
5
3
5
3
6
8
7
6

18
1

31
6

49

10
3

14
6
2

23
7
5

49
1

25
3

DEPTH 
(FEET)

2
7

10
15
18
24
32
39
45
63
64
95

101
150

160
163
177
183
185
208
215
220

269
270

295
298

Sand, 
Clay, 
Clay, 
Coal ; 
Clay, 
Coal - 
Clay,

136-097-15CDD
(Log modified from Opp Well Drilling) 

Date drilled: 10/06/75

dark--------
brown , sandy 
gray--------
with water-- 
blue--------

bl ue

2
18
3
7

10
1
7

2
20
23
30
40
41
48
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136-097-22CCD
(Log modified from Mann Drilling 

Date drilled: 02/01/73
Co.)

MATERIAL

Clay---------
Li gni te, soft 
day---------
Sandstone----
Sand---------

THICKNESS 
(FEET)

18
5

84
2

11

DEPTH 
(FEET)

18
23

107
109
120

136-097-22DDC
(Log modified from K.D. Thompson) 

Date drilled: 04/22/72

u i a v c i

Clay, 
Sand , 
Shale-
Clay, 
Shal e , 
Sand ; 
P. n a 1 _ -

blue----------------------------------
fi ne----- ------------ -----------------

sandy ---------------------------------
blue- --------------------------------

urjr-----------------------------------

18
37
3

22
5

15
19
2

18
55
58
80
85

100
119
121

136-097-26BCC1
(Log modified from Gregory Drilling 

Date drilled: 08/14/75

v* i a jr

Clay 
Clay 
Clay 
Clay 
Shale 
Coal -
Clay 
Coal -
Clay
Pna 1

U \ \J W II 5

gray- 
brown; 
bl ue--
gray-- 

i, brown

gray-

gray -- j «/

P. lav. nrflv--

auiiuj            --         -             -     -   -  

with coal ----------------------

frartiirpd---------------------, IlljI^VrUI^VJ

Co.)

10
8
7

25
7
3
3

32
5

17
2

16

10
18
25
50
57
60
63
95

100
117
119
135
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MATERIAL

136-097-26BCC2
(Log modified from Gregory Drilling Co.) 

Date drilled: 11/02/78

THICKNESS 
(FEET)

Gravel -----
Cl ay , brown 
Coal -------
Cl ay , yel lo 
Cl ay , gray-

*/ * *j */
Coal -------
Cl ay , gray-

*/ *  */ +/Cl ay , bl ue-
Cl ay , gray-*/ ? *j */
P n r \t

Cl ay , blue, 
Cl ay , gray-

*/  * *j */

Cl ay ; wi th 
Cl ay , gray-
Sandstone--
Clay, qray-^ * * * J y i? *7

Clay, gray, 
Cl ay , brown 
Coal -------
Clay, brown 
Clay, brown 
Sand, gray 
day-------

*/

Sandstone--
Cl ay , gray-
San d -stone --
Clay, gray, 
Sand , gray ,
riav nrav-

, sandy --------------------------

w and brown ----------------------

sandy ---------------------------

coal 1 ay ers ----------------------
*/

san dy ---------------------------

, sandy--------------------------
* */
and brown ---------- --------------

sandy---------------------------
*/

fine----------------------------

3
7
3

17
33
2

45
15
91

1
3

45
25
70
5

60
45
5

10
45
10
35

239
1

20
2
8

45
30

DEPTH 
(FEET)

3
10
13
30
63
65

110
125
216
217
220
265
290
360
365
425
470
475
485
530
540
575
814
815
835
837
845
890
920
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MATERIAL

Clay, brown 
Sand, brown 
Clay, sandy 
Sand, brown 
Sandstone- 
Sand, brown 
Sandstone- 
Sand, brown 
Sandstone- 
Sand 
Sand. 
Coal -------
Clay, brown 
Clay, gray-

136-097-31DDD
(Log modified from Gregory Drilling 

Date drilled: 04/04/79
Co.)

sandy

brown--- 
blue and gray

THICKNESS 
(FEET)

3
7
4
6
2

13
2
8
4

18
24
7
2

10

DEPTH 
(FEET)

3
10
14
20
22
35
37
45
49
67
91
98

100
110
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136-098-01BAA
NDSWC 4950 

Date drilled: 08/11/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, moderate-yellowish-brown to
light-brownish-gray, silty, slightly
sandy, cohesive, brittle, oxidized-------- 15 15

Sand, rusty-brown, fine, rounded,
well-sorted, slightly clayey, oxidized---- 7 22 

Clay, medium-light-gray to olive-gray,
very silty, brittle; sandy in various

Lignite, black, hard, brittle; dry---------- 6 60
Clay, medium -gray, silty, brittle, slightly

carbonaceous, bentonitic; sandy from 75 to
fin foot _________________________________ _ Qfi qfi\*t V/l^-Vrfl* ""* \J \J J \J

Lignite, black to reddish-black, hard,
brittle; dry------ ------------------------ 8 104

Sand, medium-light-gray, very fine, rounded,
qiltv-------------------- ___ _ _ _ _ _ 10 114JIIOJT   ________ j.w J.j.t

Clay, medium-light-gray to bluish-gray,
very silty-------------------------------- 46 160

Sand, very fine, rounded-------------------- 62 222
Clay, medium-light-gray to green, very

<; i 1 t V --------------------- _____ _ _ _ _ 9R 9A.7jiiixjr              t-J c.T'/

Lignite, black, hard, brittle--------------- 3 250
Clay, medium-gray to brownish-gray, silty,

cohesive, brittle, carbonaceous----------- 6 256
Lignite, black, hard, brittle--------------- 6 262
Clay, medium-dark-gray to brownish-gray,

silty, cohesive, brittle, carbonaceous---- 18 280

140



136-098-05AAA
NDSWC 4951 

Date drilled: 08/11/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, medium-light-gray to medium-gray,
very silty, brittle----------------------- 5 5

Clay, moderate-yellowish-brown to reddish- 
brown, silty, moderately cohesive,
oxidized---------------------------------- 7 12

Sand, yellowish-brown, clayey, very fine,
rounded----------------------------------- 4 16

Clay, yellowish-brown to medium-light-gray,
silty, cohesive, brittle, oxidized to
35 feet----------------------------------- 26 42

Lignite, black to reddish-black; dry-------- 3 45
Clay, medium-gray to medium-dark-gray,

very silty, cohesive, brittle------------- 35 80
Clay, medium-gray to chocolate-brown, very

silty, cohesive, brittle, carbonaceous;
lignite at 82 feet------------------------ 25 105

Lignite, black, hard, brittle; dry---------- 8 113
Clay, medium-gray to dark-gray, silty,

brittle, slightly carbonaceous------------ 43 156
Sand, medium-gray to greenish-gray, very

fine to fine, subrounded to rounded,
we11-sorted------------------------------- 47 203

Lignite, black, hard, brittle--------------- 4 207
Clay, green to medium-gray, silty, cohesive,

brittle----------------------------------- 13 220
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136-098-15AAA
NDSWC 4949 

Date drilled: 08/10/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, dark-reddish-brown, very silty,
slightly sandy, oxidized------------------- 5 5

Clay, yellowish-brown to medium-gray,
silty, cohesive, brittle------------------- 5 10

Clay, greenish-yellow, silty, slightly
sandy, cohesive, brittle------------------- 7 17

Silt, light-brown to medium-brown, slightly
sandy; sandstone from 31 to 33 feet-------- 17 54

Clay, medium-dark-gray, very silty,
moderately cohesive, brittle--------------- 34 68

Lignite, black, hard, brittle; making water-- 8 76 
Clay, medium-light-gray to medium-gray,

silty, slightly sandy, cohesive, brittle,
carbonaceous, bentonitic after 130 feet---- 70 146 

Lignite, black, hard, brittle; saturated,
clay parting from 151 to 155 feet---------- 11 157

Clay, medium-gray to greenish-gray, silty,
sandy, cohesive, brittle; sandstone from
167 to 170 feet---------------------------- 23 180

136-098-15CBB
NDSWC 4948 

Date drilled: 08/10/76

Clay, moderate-brown, silty, sandy, oxidized- 15 15 
Clay, medium-gray, silty, sandy; moist------- 6 21
Lignite, black to reddish-black, hard,

brittle; dry------------------------------- 3 24
Sand, medium-light-gray to medium-gray,

very fine, rounded, clayey; dry, lignite
at 57 feet making water-------------------- 34 58

Clay, medium-gray to medium-dark-gray, silty,
cohesive, brittle; sandstone from 65 to 67
feet--------------------------------------- 20 78

Sand, medium-gray, very fine to fine,
rounded, well-sorted; saturated------------ 22 100

Lignite, black, hard, brittle; saturated----- 5 105
Clay, medium-gray, very silty, brittle;

sandstone from 114 to 116 feet------------- 11 116
Sand, medium-gray to greenish-gray, very

fine to fine, rounded, wel1-sorted--------- 4 120
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TABLE 6.--Chemical analysis of selected wells in the 

New England-Mott coal area.

Principal aquifer Specific conductance

125, Paleocene Value shown is the field specific 
211, Upper Cretaceous conductance measured at the

well at the time of inventory. 
CNBL, Cannonball Member of

Fort Union Formation 
FXHL, Fox Hi 1 Is Sandstone 
HCFH, Hell Creek Formation- 

Fox Hi 11s Sandstone 
LDLW, Ludlow Members of

Fort Union Formation 
LHCK, Lulow Formation-Hell Creek

Members of Fort Union
Formati on 

SBTR, Sentinel Butte-Tongue
River Members of Fort
Union Formation 

SNLB, Sentinel Butte Member
of Fort Union Formation 

TGRV, Tongue River Member of
Fort Union Formation 

TRVL, Tongue River-Ludlow
Members of Fort Union
Formation
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TABLE 7.--Records of wells and test holes in the 

Di ck i nson coa1 area.

Owner

Brusich, 1, Oil and gas 
test holes are included 
that may provide data for 
the understanding of shallow 
aquifer systems. Logs are 
available from the North 
Dakota Geological Survey

LMGA, Little Missouri 
Association

Grazi ng

NDSHD, North Dakota State 
Highway Department

NDSWC 3628, North Dakota 
State Water Commission, 
test hole number 3628

USBR, United States Bureau of 
Reelamation

USFS, United States Forest 
Servi ce

USGS, United States Geological 
Survey

Water level (feet)

Water level, in feet below or 
above (+) land surface

P, pumping
R, recently pumped

Principal aquifer

111, Holocene
123. Oligocene
124. Eocene
125. Paleocene
211, Upper Cretaceous

ALVM, Alluvium
CBLD, Cannonba11-Ludlow Members

of Fort Union Formation 
CNBL, Cannonball Member of

Fort Union Formation 
FRUN, Fort Union Formation 
FXHL, Fox Hills Sandstone 
GLDV, Golden Valley Formation 
GVSB, Golden Valley Formation

Sentinel Butte Member
of Fort Union Formation 

HCFH, Hell Creek Formation- 
Fox Hills Sandstone 

LHCK, Ludlow Member of Fort
Union Formation-Hell
Creek Formation 

SBLG, Sentinel Butte lignite
aqui fer 

SBTR, Sentinel Butte-Tongue
River Members of Fort
Union Formation 

SNLB, Sentinel Butte Member
of Fort Union Formation 

TGRV, Tongue River Member of
Fort Union Formation 

TRVL, Tongue River-Ludlow
Members of Fort Union
Format!on 

WRVR, White River Formation

	Use of water

C, commercial
H, domestic
I, irrigation
N, industri al
P, public supply
S, stock supply
T, test hole
U, unused

Specific conductance

Value shown is the field specific 
conductance measured at the 
well at the time of inventory.

Altitude of
la n d s u r f ace (feet)

National Geodetic Vertical Datum 
of 1929 (NGVD) is a geodetic 
datum derived from a general 
adjustment of the first order 
level nets of both the United 
States and Canada. It was 
formerly called "Sea Level 
Datum of 1929" or "mean sea 
level" in this series of 
reports. Although the datum 
was derived from the average 
sea level over a period of 
many years at 26 tide stations 
along the Atlanic, Gulf of 
Mexico, and Pacific Coasts, 
it does not necessarily 
represent local mean sea 
level at any particular place.
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TABLE 8.-- Logs of wells and test holes in the
Dickinson coal area.

135-099-13DDB
(Log modified from Kruger Drilling Co.) 

Date drilled: 10/ /76

MATERIAL THICKNESS DEPTH 
       (FEET) (FEET)

Clay-                               60 60
Clay, sandy--------------------------------- 10 70
Clay---------------------------------------- 20 90
Clay, sandy--------------------------------- 20 110
Sandy--      -      --    ------------------- 30 140

135-100-12AAD
(Log modified from Kruger Drilling Co.) 

Date drilled: 10/12/76

Clay---------------------------------------- 80 80
Clay, sandy--------------------------------- 20 100
Clay---------------------------------------- 40 140
Sandy---           ----    ------------------ 20 160
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136-098-01BAA
NDSWC 4950 

Date drilled: 08/11/76

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

Clay, moderate-yellowish-brown to
light-brownish-gray, silty, slightly
sandy, cohesive, brittle, oxidized--------- 15 15

Sand, rusty-brown, fine, rounded, well- 
sorted, slightly clayey, oxidized---------- 7 22

Clay, medium-light-gray to olive-gray, very
silty, brittle; sandy in various places---- 32 54

Lignite, black, hard, brittle; dry----------- 6 60
Clay, medium-gray, silty, brittle, slightly

carbonaceous, bentonitic; sandy at 75 to
80 feet------------------------------------ 36 96

Lignite, black to reddish-black, hard,
brittle; dry------------------------------- 8 104

Sand, medium-light-gray, very fine, rounded,
siUy-------------------------------------- 10 114

Clay, medium-light-gray to bluish-gray, very
silty-------------------------------------- 46 160

Sand, very fine, rounded--------------------- 62 222
Clay, medium-light-gray to green, very silty- 25 247 
Lignite, black, hard, brittle---------------- 3 250
Clay, medium-gray to brownish-gray, silty,

cohesive, brittle, carbonaceous------------ 6 256
Lignite, black, hard, brittle---------------- 6 262
Clay, medium-dark-gray to brownish-gray,

silty, cohesive, brittle, carbonaceous----- 18 280

136-098-02CDC1
(Log modified from Kruger Drilling Co.) 

Date drilled: 03/18/75

Clay---------------------------------------- 83 83
Coal---------------------------------------- 3 86
Clay---------------------------------------- 54 140
Clay, sandy--------------------------------- 10 150
Sand---------------------------------------- 30 180
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136-098-02CDC2
(Log modified from Gregory Drilling Co.) 

Date drilled: 01/08/81

MATERIAL

Sand, brown- 
Shale, brown 
Shale, gray- 
Coal --------
Shale, brown 
Shale, gray- 
Shale, gray, 
Sandstone--- 
Shale 
Coal ;

sandy

sandy

gray------
with layers 
gray------
brown-----

of brown shale
Shale
Shale.
Coal ----------
Shale, gray--- 
Sand, blue and gray

THICKNESS 
(FEET)

6
10
4
1
2
2
9
1

14
3

36
19
8

11
34

DEPTH 
(FEET)

6
16
20
21
23
25
34
35
49
52
88

107
115
126
160

136-098-05AAA
NDSWC 4951 

Date drilled: 08/11/76

Clay, medium-light-gray to medium-gray,
very silty, brittle----------------------- 5

Clay, moderate-yellowish-brown to reddish- 
brown, silty, moderately cohesive, 
oxidized---------------------------------- 7

Sand, yellowish-brown, clayey, very fine,
rounded----------------------------------- 4

Clay, yellowish-brown to medium-light-gray, 
silty, cohesive, brittle, oxidized to

Lignite, black to reddish-black; dry-------- 3
Clay, medium-gray to medium-dark-gray, very

silty, cohesive, brittle------------------ 35
Clay, medium-gray to chocolate-brown,

very silty, cohesive, brittle,
carbonaceous; lignite at 82 feet---------- 25

Lignite, black, hard, brittle; dry---------- 8
Clay, medium-gray to dark-gray, silty,

brittle, slightly carbonaceous------------ 43
Sand, medium-gray to greenish-gray, very

fine to fine, subrounded to rounded,
well-sorted------------------------------- 47

Lignite, black, hard, brittle--------------- 4
Clay, green to medium-gray, silty, cohesive,

brittle----------------------------------- 13

12

16

42
45

80

105
113

156

203
207

220
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136-098-15AAA
NDSWC 4949 

Date drilled: 08/10/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, dark-reddish-brown, very silty,
slightly sandy, oxidized------------------- 5 5

Clay, yellowish-brown to medium-gray, silty,
cohesive, brittle-------------------------- 5 10

Clay, greenish-yellow, silty, slightly
sandy, cohesive, brittle------------------- 7 17

Silt, light-brown to medium-brown, slightly
sandy; sandstone at 31 to 33 feet---------- 17 34

Clay, medium-dark-gray, very silty,
moderately cohesive, brittle--------------- 34 68

Lignite, black, hard, brittle; making water-- 8 76 
Clay, medium-light-gray to medium-gray,

silty, slightly sandy, cohesive, brittle,
carbonaceous, bentonitic after 130 feet---- 70 146 

Lignite, black, hard, brittle; saturated,
clay parting at 151 to 155 feet------------ 11 157

Clay, medium-gray to greenish-gray, silty,
sandy, cohesive, brittle; sandstone at
167 to 170 feet---------------------------- 23 180

136-098-15CBB
NDSWC 4948 

Date drilled: 08/10/76

Clay, moderate-brown, silty, sandy, oxidized- 15 15 
Clay, medium-gray, silty, sandy; moist------- 6 21
Lignite, black to reddish-black, hard,

brittle; dry------------------------------- 3 24
Sand, medium-light-gray to medium-gray, very

fine, rounded, clayey; dry, lignite at
57 feet making water----------------------- 34 58

Clay, medium-gray to medium-dark-gray, silty,
cohesive, brittle, sandstone at 65 to 67
feet--------------------------------------- 20 78

Sand, medium-gray, very fine to fine,
rounded, well-sorted; saturated------------ 22 100

Lignite, black, hard, brittle; saturated----- 5 105
Clay, medium-gray, very silty, brittle;

sandstone at 114 to 116 feet--------------- 11 116
Sand, medium-gray to greenish-gray, very

fine to fine, rounded, wel1-sorted--------- 4 120
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136-098-27BCC
(Log modified from Kruger Drilling Co.) 

Date drilled: 06/22/75

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

day------------------------------------------ 80 80
Clay, sandy----------------------------------- 20 100
Sand, clayey---------------------------------- 20 120
Clay, sandy----------------------------------- 20 140
Sand------------------------------------------ 15 155

136-099-08CCA
(Log modified from Kruger Drilling Co.) 

Date drilled: 10/28/76

day------------------------------------------ 40 40
Clay, sandy----------------------------------- 10 50
Sandy----------------------------------------- 15 65

136-099-15ADD
NDSWC 4952 

Date drilled: 08/12/76

Clay, moderate-yellowish-brown to reddish- 
brown, silty, slightly sandy, cohesive,
oxidized------------------------------------ 26 26

Clay, medium-light-gray to medium-dark-gray,
silty, moderately cohesive, brittle,
slightly bentonitic------------------------- 7 33

Lignite, black to reddish-black, hard,
brittle; dry-------------------------------- 3 36

Clay, medium-light-gray to medium-gray,
silty, moderately cohesive, brittle,
slightly bentonitic------------------------- 8 44

Lignite, black, hard, brittle; making water--- 2 46 
Clay, medium-gray to chocolate-brown, silty,
moderately cohesive, brittle, carbonaceous;
sandy from 65 to 70 feet, lignite at 76
feet---------------------------------------- 36 82

Lignite, black, hard, brittle, saturated------ 6 88
Clay, medium-gray to medium-dark-gray, very

silty, brittle, slightly carbonaceous------- 24 112
Clay., medium-gray to brownish-gray, sandy,

silty, friable to brittle------------------- 24 136
Clay, medium-gray to medium-dark-gray, silty,

brittle; sandstone at 150 feet-------------- 20 156
Sand, very fine, rounded---------------------- 11 167
Lignite, black, hard, brittle----------------- 8 175
Clay, olive-green, silty, brittle------------- 5 180

178



136-099-20DDD
NDSWC 4953 

Date drilled: 08/12/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Sand, fine, rounded; oxidized to about 20
feet; started making water at 18 feet------ 35 35

Clay, medium-light-gray to 1ight-bluish-gray,
very silty, moderately cohesive, brittle--- 6 41 

Lignite, black, hard, brittel; saturated----- 5 46 
Clay, medium-light-gray to light-bluish-gray,

very silty, moderately cohesive, brittle--- 62 108 
Lignite, black, hard, brittle---------------- 8 116
Clay, medium-gray to bluish-gray, very silty

to slightly sandy, cohesive, brittle;
sandstone at 140 feet---------------------- 44 160

136-099-31BCC
NDSVJC 4956 

Date drilled: 08/13/76

Sand, fine to medium, subrounded to rounded, 
well-sorted; oxidized to 35 feet; turned 
gray at 35 feet; started making water at 37
fppt--------------------- ________________ 79 791 V_. \_ U  "     -, ».-,-,-.-, / t. / L.

Lignite, black, hard, brittle; saturated----- 5 77 
Clay, medium-light-gray to medium-gray, very

silty, cohesive, brittle------------------- 5 128
Lignite, black, hard, brittle; saturated----- 7 135
Clay, medium-light-gray to medium-gray,

very silty, cohesive, brittle, slightly
carbonaceous; sandstone at 148 feet-------- 25 160
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136-099-33DAA 
NDSWC 4955 

Date drilled: 08/13/76

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Sand, very fine, rounded, very silty,
oxidized; dry----------------------------- 5 5

Clay, moderate-yellowish-brown, very silty,
slightly sandy, cohesive, brittle,
oxidized---------------------------------- 12 17

Clay, medium-gray, very silty, slightly
sandy, cohesive, brittle------------------ 4 21

Sand, medium-gray, very fine, rounded,
silty; dry-------------------------------- 15 36

Clay, medium-light-gray to medium-dark-gray,
very silty, cohesive, brittle,
carbonaceous------------------------------ 11 47

Lignite, black, hard, brittle; dry---------- 8 55
Clay, medium-light-gray to medium-dark-gray,

very silty, cohesive, brittle,
carbonaceous------------------------------ 59 114

Lignite, black to reddish-black, hard,
brittle; dry------------------------------ 5 119

Clay, medium-1ight-gray to medium-gray,
very silty, brittle; lignite at 175 feet-- 81 200

136-099-36CCC
NDSWC 4957 

Date drilled: 08/16/76

Clay, moderate-yellowish-brown, silty,
cohesive, oxidized------------------------ 7 7

Clay, medium-light-gray to medium-gray,
silty, moderately cohesive, brittle,
slightly bentonitic; about 6 inches of
lignite at 30 feet------------------------ 44 51

Lignite, black, hard, brittle; dry---------- 4 55
Clay, medium-light-gray to medium-gray,

silty, moderately cohesive, brittle,
bentonitic, slightly carbonaceous--------- 18 73

Sand, medium-gray to greenish-gray, very
fine, rounded; clay at 130 feet----------- 65 138

Lignite, black, hard, brittle; saturated---- 7 145
Clay, medium-light-gray to medium-gray,

silty, cohesive, brittle, bentonitic,
slightly carbonaceous--------------------- 15 160
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136-100-12DAC
(Log modified from Kruger Drilling Co.) 

Date drilled: 09/09/74

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

Sandy--------------------------------------- 20 20
^j^Y                -»         -»--       -*        "        "              " " "-"   -"-" HVJ OVJ

Clay, sandy--------------------------------- 10 70
Sandy--------------------------------------- 10 80

136-100-25DAA
(Log modified from Kruger Drilling Co.) 

Date drilled: / /80

Clay---------------------------------------- 40 40
Sandy--------------------------------------- 15 55

136-100-28BAB
(Log modified from Kruger Drilling Co.) 

Date drilled: 12/19/77

Clay---------------------------------------- 20 20
Clay, sandy--------------------------------- 10 30
Sandy--------------------------------------- 10 40
Sand---------------------------------------- 14 54

136-100-35BBB
(Log modified from Kruger Drilling Co.) 

Date drilled: 12/05/80

Clay---------------------------------------- 40 40
Coal and clay------------------------------- 10 50
Clay, sandy--------------------------------- 20 70
PI av---------------------------------------- ?0 QOw i *_* y C-V/ -j \j

Sandy--------------------------------------- 30 120

137-096-04ADA
(Log modified from Kruger Drilling Co.) 

Date drilled: 10/04/78

Clay---------------------------------------- 102 102
Coal ---------------------------------------- 14 116
Clay---------------------------------------- 19 135
Coal---------------------------------------- 10 145
Sanrl---------------------------------- _____ 10 1^^O u 11 14 -.-.-.«  i\J JLOO
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137-096-04BAA2
(Log modified from Kruger Drilling 

Date drilled: 04/23/72
Co.)

MATERIAL

Clay- 
Coal - 
Clay- 
Sandy 
Sand- 
Coal -

THICKNESS 
(FEET)

42
2

81
9
2
2

DEPTH 
(FEET)

42
44

125
134
136
138

137-096-31CBB
(Log modified from Kruger Drilling Co.) 

Date drilled: 05/26/78

Clay------
Sandstone- 
Sand, gray 
Sand------

20
40
20
18

20
60
80
98

137-097-03DBB2
(Log modified from Trident Service Inc.) 

Date drilled: 08/05/81

Shale, tan, sandy 
Sand, 1i ght-brown 
Gravel -----------
Shale, blue-gray-

12
6
3

29

12
18
21
50

(Log modified 
Date

137-097-08BCA
from Gregory Drilling
drilled: 04/25/80

Shale, brown, sandy 
Sand, brown--------
Shale, light-gray- 
sand, brown--------
Shale, gray--------
Sandstone----------
Shale, gray--------
Sand, gray, very fine

Co.)

2
16
9

41
45
1
6

80

2
18
27
68

113
114
120
200
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137-097-21AAA
(Log modified from Kruger Drilling 

Date drilled: 12/01/80
Co.)

MATERIAL

Cl ay ------------------------ -
Coal -------------------------
Sandy ------------------------
Clay, sandy------------------
day -------------------------
Coal -------------------------
 \3nrlv____-_______-__---------

THICKNESS 
(FEET)

.____---_-__-__-_ 55

.---_---_-___--_- 5

.___-.-____-.-_-- 20

.-----.----_---_- 10

.---_----__------ 10

._---____---_---- 10

.-____-_-_----_-- in

DEPTH 
(FEET)

65 
70 
90 

100 
110 
120 
13D

137-097-21CCC
(Log modified from Wock Drilling) 

Date drilled: 12/21/79

Topsoil---------------------
day------------------------
Lignite---------------------
Clay; with intermittent rock 
Clay------------------------
Lignite---------------------
Clay , sandy-----------------
Sand, cl ayey----------------

4
26
9

11
22
6

69
7

4
30
39
50
72
78

147
154

Clay,
R n r \f

Clay, 
Coal 
Clay, 
Coal -
Clay, 
Clay,
D n r \f

Clay, 
Clay, 
Clay,
D r» r If

Clay,
D r\ r I/

Clay, 
Clay, 
Clay, 
Sands
Sand ,
r, 1 a v .

137-097-28AAB 
(Log modified from Gregory Drilling 

Date drilled: 03/31/78

brown, sandy ---------------------------

yellow and brown-----------------------
S I a /* I/

gray -----------------------------------

gray-----------------------------------
 j <j

b\ue -----------------------------------

gray-----------------------------------
Kpnwn* with rnal I^V/PPQ -. -        

gray -----------------------------------

qrav-----------------------------------y   ** jr

gray -----------------------------------
gray , sandy ----------------------------
gray------------------------------------j *j 

\.<\T\& ------------------------------------

silty, very fine; with sandstone layers 
arav . ^andv ----------------------------

Co.)

5
2

16
1
1
3

12
6
2

25

2
144

3
52
15
80
1

54
5

5
7

23
24
25
28
40
46
48
73
81
89
91

235
238
290
305
385
386
440
445

183



137-097-34AAD1
(Log modified from Gregory Drilling Co.) 

Date drilled: 06/27/79

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Sand, brown--------------------------------- 2 2
Clay, yellow-------------------------------- 19 21
Coal---------------------------------------- 2 23
Clay, blue---------------------------------- 11 34
Rock---------------------------------------- 1 35
Clay, gray---------------------------------- 23 58
Rock---------------------------------------- 1 59
Clay, gray--------------------.-------------- 3 62
Coal and clay layers------------------------ 10 72
Clay, gray---------------------------------- 35 107
Coal and clay layers------------------------ 8 115
Clay, gray---------------------------------- 57 172
Rock---------------------------------------- 1 173
Clay, gray---------------------------------- 62 235
Coal---------------------------------------- 15 250
Clay, gray---------------------------------- 72 322
Coal---------------------------------------- 8 330
Clay, gray, sandy--------------------------- 12 342
Coal ---------------------------------------- 20 362
Rock---------------------------------------- 2 364
Clay, gray---------------------------------- 32 396
Coal---------------------------------------- 16 412
Rock---------------------------------------- 1 413
Coal---------------------------------------- 4 417
Rock---------------------------------------- 1 418
Clay, gray---------------------------------- 16 434
Coal ---------------------------------------- 5 439
Clay, gray---------------------------------- 3 442
Rock---------------------------------------- 1 443
Clay, gray---------------------------------- 19 462
Clay, sandy and coal------------------------ 11 473
Clay, gray---------------------------------- 36 509
Rock---------------------------------------- 2 511
Clay, gray---------------------------------- 14 525
Clay, blue, sandy--------------------------- 35 560
Coal---------------------------------------- 7 567
Clay, gray---------------------------------- 8 575
Coal---------------------------------------- 10 585
Clay, gray, siIty--------------------------- 30 615
Clay, brown--------------------------------- 15 630
Coal---------------------------------------- 5 635
Clay, gray---------------------------------- 25 660
Clay, brown--------------------------------- 5 665
Clay, gray---------------------------------- 35 700
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137-097-34AAD2
(Log modified from Gregory Drilling 

Date drilled: 06/28/79
Co.)

MATERI

Sand,
Clay,
Coal --
Clay,

Clay,
Clay,
Clay,
Clay,
Coal --
Clay,
Clay,
Rock--
Clay,
Clay,
Clay,
Clay,
Rock-
Sand ,
Sandy ,

cl ay
Clay,

AL

brown -
gray--

bl ue--

brown ,
yel 1 ow
gray--
yel 1 ow

brown ;
gray,

gray-
gray;
bl ue--
bl ue ,

di rty
bl ue-

137-098-24ABA
(Log modified from Gregory Drilli

Date drilled: 01/10/79

sandy --------------------------
and brown ----------------------

and brown----------------------

with coal layers---------------
sandy ---------------------------

with coal layers----------------

sandy ---------------------------

and some clay streaks-----------
gray, fine, silty; some

streaks------------------------------
sandy-

THICKNESS
(FEET)

2
19

2
7

ng Co. )

2
43

5
4
1

15
85

5
10
10
70

9
2

19

30
30

DEPTH 
(FEET)

2
21
23
30

2
45
50
54
55
70

155
160
170
180
250
259
261
280

310
340

137-098-31ADA
(Log modified from Leonard P. Makowski) 

Date drilled: 07/24/78

9
1

14
1
1
1

1.5
11.5

6
8
5
2
2
7
2

Gravel
Sand ,
Clay,
Clay,
Clay,
Coal --
Clay,
Clay,
Sand ,
Clay,
Coal --
Sand ,
Sand ,
Coal--

JC 1 1 UW                                                               

f\ 3 v* Ix

dark ---     -   -  - _

blue--------------------- -------------
rlfl rk --     _-   ___   _   -     -                     _            

KliiP               _                                            

white and sand------------------------
bl ue------------ ----------------------
dark     _   --_   -_-   -_--         -   - --__ _-   __

hrnwn---------------------------------
roar <sp--------------------------------

10
24
25
26
27

28.5
40
46
54
59
61
63
70
72

185



137-099-02DAD
(Log modified from Leonard P. Makowski) 

Date drilled: 07/17/78

MATERIAL

Sand, reddish-brown 
Sand, rocky--------
Sandstone----------
Sand, brown--------
Gravel -------------
Clay, brown --------
Clay, dark---------
Coal ---------------
Clay 
Coal 
Clay 
Coal

bl ue

THICKNESS 
(FEET)

4
5
3
2
1
2
4
3
8
3

13
2

DEPTH 
(FEET)

4
9

12
14
15
17
21
24
32
35
48
50

137-099-12BBA
(Log modified from Leonard P. Makowski) 

Date drilled: 10/09/81

Sand and gravel 
day-----------
Sand, brown----
Sand, bl tie-----

6
11
6

17

6
17
23
40

(Log

Topsoil--------
Sand-----------
Clay-----------
Coal -----------
Clay-----------
Rock at 46 feet

138-096-07DCC2
modified from Heiser Well Drilling) 

Date drilled: 09/28/72

1
17
14
2

12

1
18
32
34
46
46

186



138-096-10BCC
(Log modified from Kruger Drilling Co.) 

Date drilled: 03/19/75

MATERIAL THICKNESS DEPTH 
       (FEET) (FEET)

Bentonite----------------------------------- 40 40
Clay, sandy--------------------------------- 25 65
Coal and clay------------------------------- 15 80
day---------------------------------------- 20 100
Sandy--------------------------------------- 20 120
Sand---------------------------------------- 20 140

138-096-17AAA5
(Log modified from Wallace Beaudoin) 

Date drilled: 10/05/81

Topsoi1------------------------------------- 1 1
Clay, yellow, sandy------------------------- 14 15
Clay, yellow-------------------------------- 19 34
Coal slack---------------------------------- 1 35
Clay, gray---------------------------------- 28 63
Clay, gray, sandy--------------------------- 7 70
Sand, gray---------------------------------- 31 101
Coal---------------------------------------- 1 102
Clay, gray---------------------------------- 58 160
Clay, gray, sandy--------------------------- 10 170
Sand, gray---------------------------------- 30 200

138-096-21ADA3
(Log modified from Gregory Drilling Co.) 

Date drilled: 03/31/76

Sand and clay, brown------------------------ 2 2
Sand, yellow and brown---------------------- 2 4
Clay, yellow and brown---------------------- 21 25
Coal---------------------------------------- 2 27
Sand and clay, light-gray------------------- 57 84
Clay, blue---------------------------------- 22 106
Coal---------------------------------------- 2 108
Clay, gray---------------------------------- 11 119
Coal---------------------------------------- 3 122
Clay, gray---------------------------------- 23 145
Clay, blue, sandy--------------------------- 3 148
Sand, blue, medium-fine to fine------------- 30 178
Clay, gray---------------------------------- 7 185

187



(Log modified 
Date

138-096-33DCC
from Gregory Drilling
drilled: 12/04/80

Co. )

MATERIAL

Shale, brown, sandy 
Shale, brown-------
Sand, blue---------
Sha1e , gray--------
Sandstone----------
Shale, gray--------
Coal---------------
Shale, gray--------
Coal ---------------
Shale, gray--------
Sand, clayey; 
Sand; drilled 
Shale, gray--

cleaner at bottom---- 
tight 160 to 170 feet

THICKNESS 
(FEET)

4
37
9

14
1

34
3
2
1

15
19
31
5

DEPTH 
(FEET)

4
41
50
64
65
99

102
104
105
120
139
170
175

Fill- 
Sand, 
Clay, 
Sand 
Clay, 
Clay, 
Clay, 
Clay, 
Clay, 
Clay, 
Clay, 
Coal - 
Clay, 
Sand , 
Clay, 
Sand ,

to 
Clay,

138-097-31CDA
(Log modified from from Gregory Drilling 

Date drilled: 09/24/76
Co.)

brown--------
brown--------'

and sandy clay 
blue, sandy-- 
brown--------
blue, sandy-- 
brown--------
gray and coal 
gray---------.
blue---------

g ray-----------------------------
white----------------------------
gray-----------------------------
fine to medium-coarse; light-gray 

white, layers of bentonite--------
brown----------------------------

5
4
4

12
6

21
21
8
3
3
8
2

23
4

24

24
8

5
9

13
25
31
52
73
81
84
87
95
97

120
124
148

172
180

188



138-097-34BDB
(Log modified from Wock Drilling) 

Date drilled: 07/30/80

MATERIAL

1 U p 0 U 1

Clay--
D n r lr

Clay--
D r\ r \f

Clay,
Clay-
Clay,
r. i * v _ _

I -------------------------------------

sandy ---------------------------------

sandy---------------------------------

THICKNESS 
(FEET)

2
4
8
4

10
14
2
4
4

DEPTH 
(FEET)

2
6

14
18
28
42
44
48
52

Sand, brown 
Shale, gray 
Coal -------
Shale, gray 
Coal -------
Shale, gray 
Sandstone-- 
Shale, gray 
Coal -------
Shale, gray

138-098-15AAA
(Log modified from Gregory Drilling Co 

Date drilled: 02/25/81

with coal layers

31
11
1
5
1
7
1

13
7
3

31
42
43
48
49
56
57
70
77
80

Sandfill-- 
Shale-----
Coal------
Shale-----
Rock------
Shale-----
Coal------
Sand; dark 
Shale-----
Coal------
Shale-----
Sand------

138-098-18CCD
(Log modified from Goodale Well Drilling) 

Date drilled: 04/09/73

4
9
9

31
2

20

water---------------------------- 37
,-_____-___-__-_-____-______-_.___ 25
.__-__-_-_-_-_____-_______-_._____ 20
__-____-_-_--____-___-___---__-._ 22
,--_-___________-_-_____._______-_ 33

4
13
22
53
55
75
83

120
145
165
187
220

189



138-099-05DAA
(Log modified from Gregory Drilling 

Date drilled: 07/21/77
Co.)

MATERIAL

u i ujr ,

Clay, 
Scori a 
Clay, 
Sand , 
Clay, 
Clay, 
Clay, 
Clay, 
Coal --
Clay, 
Clay, 
Clay, 
Clay, 
Clay,
D n r \/

Clay, 
Coal --
Clay, 
Sandst 
Sand ,
n av .

brown

gray- 
brown 
bl ue-
qray -y ' « j

brown 
bl ue ,

gray-
+s */

gray,
gray- 
bl ue-
gray- j *j

gray-

gray- 
one--
gray,
nr A \/ _

, Qanuj---.----------------.-------

san dy ---------------------------

sandy--------------------------- j

siltv---------------------------

THICKNESS 
(FEET)

2
17
1

19
2
5

15
9

15
13
8

15
34
9

131
2

33
9

13
1

27
20

DEPTH 
(FEET)

2
19
20
39
41
46
61
70
85
98

106
121
155
164
295
297
330
339
352
353
380
400

138-099-05DDD
(Log modified from Mann Drilling Co.) 

Date drilled: 09/23/80

Clay-------------
Sand, fine, silty 
Clay-------------
Lignite----------
Clay-------------
Sandstone--------
Sand-------------

62
18
25
11

544
5

35

62
80

105
116
660
665
700

190



138-099-08ADD2
(Log modified from Gregory Drilling 

Date drilled: 11/30/77
Co.)

MATERIAL

Clay
Clay
Rock
Clay
Clay
Coal
Clay
Clay
Clay
Clay
Coal
Clay
Rock
Clay
Clay
Rock
Clay
Clay
Clay
Clay
Clay
Sand
Clay
Rock
Clay
Clay
Rock
Coal
Clay
Clay
Clay
Clay
Rock
Clay
Rock.
Clay

brown , 
yel1ow

sandy- --- 
and brown

yellow and brown 
gray------------

siack------------
gray------------
blue------------
blue, sandy-----
gray------------
with clay layers 
gray------------

gray 
bl ue sandy

sandy
gray 
bl ue 
gray 
gray 
gray 
gray

sandy 

sandy

gray 
bl ue

with 
gray 
bl ue 
gray 
gray

clay layers

sandy

gray, sandy 

gray, sandy
Sandstone- 
Sand, gray 
Clay, gray

f i ne

THICKNESS 
(FEET)

2
13
2
5
7
6

21
4

18
11
14
85
2

30
19
1

10
105
15
40
5
5

17
1

32
35
1

14
35
40
75
31
1

20
1

40
1

36
35

DEPTH 
(FEET)

2
15
17
22
29
35
56
60
78
89

103
188
190
220
239
240
250
355
370
410
415
420
437
438
470
505
506
520
555
595
670
701
702
722
723
763
764
800
835

191



MATERIAL

Fill

Sand
1. 
1

Rock 
Shal 
Coal

1
I

O 1 1 CI I

Sand

Ck :, 1
«J I I U I

Rorki\\/wr\

Sand

138-099-12CCC
(Log modified from Goodale Well Drilling) 

Date drilled: 11/29/72

THICKNESS 
(FEET)

gravel and coal

dark water

10
20
10
22
18

120
35
65
10
80
15
35
50
20
30
10
60
3

67

DEPTH 
(FEET)

10
30
40
62
80

200
235
300
310
390
405
440
490
510
540
550
610
613
680

(Log modified 
Date

138-099-14BAA
from Gregory Drilling
drilled: 04/12/76

f*   _ -JSand ,
Clay,
Clay,
Coal -
Cl ay,*/  * 
i f\ 3 1

Clay,
Sand , 
r.i av

I-/ 1 v/ W 1 1 j Oull

yel 1 ow and
yel 1 ow and
y ' a y ------

9 y

nrav------y i « j ------ 
blue, medi
hi iiP-nppv

u J ----------------------- 

hpown                      
Kprjwn         ------                   -   -

urn to fine; slightly clayey-
cpnH\/___-_-______--_-______

Co.)

2
9

12
10
1

19
14
8

30
15

2
11
23
33
34
53
67
75

105
120

192



(Log modified 
Date

138-099-24BCB
from Gregory Drilling
drilled: 09/14/76

Co.)

MATERIAL

Clay 
Clay 
Sand 
Clay 
Sand 
Clay 
Clay 
Rock 
Sand 
Clay 
Clay

brown, 
brown- 
yel1ow 
yellow 
gray- 
gray-- 
sandy-

sandy

and 
and

brown 
brown

bl ue- 
brown 
gray-

THICKNESS 
(FEET)

3
10
11
11
10
15
38
2

30
2
3

DEPTH 
(FEET)

3
13
24
35
45
60
98

100
130
132
135

(Log
138-099-28ABB4

modified from Gregory Drilling Co 
Date drilled: 07/26/77

Clay, brown, sandy----------
Clay, yellow and brown------
Clay, gray------------------
Rock------------------------
Clay, gray------------------
Coal------------------------
Clay, gray------------------
Coal------------------------
Clay, gray------------------
Rock------------------------
Clay, gray------------------
Clay, blue------------------
Clay, gray------------------
Rock------------------------
Clay, blue, sandy-----------
Coal------------------------
Clay, gray------------------
Rock------------------------
Clay, gray------------------
Coal------------------------
Clay, gray------------------
Clay, blue------------------
Sandstone-------------------
Sand, gray, very fine, silty 
Clay, gray------------------

2
18
8
1
4
6

57
9

37
3
5

20
55
5

64
1

16
4

14
11
10
10
1

44
7

2
20
28
29
33
39
96

105
142
145
150
170
225
230
294
295
311
315
329
340
350
360
361
405
412

193



139-096-32DCD
(Log modified from Mann Drilling Co.) 

Date drilled: 05/07/72

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, tan----------------------------------- 16 16
Clay, gray---------------------------------- 26 42
Lignite------------------------------------- 3 45
Clay---------------------------------------- 37 82
Sand---------------------------------------- 53 135
Lignite------------------------------------- 3 138
day---------------------------------------- 42 180
Sand---------------------------------------- 40 220

139-097-04DAA
(Log modified from Kruger Drilling Co.) 

Date drilled: 06/25/76

Sand, yellow-------------------------------- 45 45
day---------------------------------------- 135 180
Sand---------------------------------------- 65 245

139-097-04DCC
(Log modified from Gregory Drilling Co.) 

Date drilled: 02/11/76

4 4
2 6

32 38
39 77
8 85
5 90

15 105
15 120
30 150
4 154

xJ U 1 1 VJ }

Coal - 
Clay, 
Clay, 
Coal --
Clay, 
Clay, 
Clay, 
Sand , 
r.i *\i .

\~J t V/ rt 1 1 y

yel 1 ow
gray--
1_* */

bl ue--
gray-- 
gray, 
gray,
hi 11 P - -

*-   « j <=j _________________________

and brown------------- ---------

canri\/_________________________ - _

fine to slightly-coarse---------

194



(Log
139-097-07ABD

modified from Gregory Drilling 
Date drilled: 10/06/76

Co.)

MATERIAL

Clay, brown 
Clay, brown 
Clay, gray- 
Rock-------
Clay, bl ue- 
Cl ay, blue , 
Clay, gray- 
Rock-------
Clay, gray- 
Sandstone- 
Clay, gray, 
Sand, gray, 

1ayers--- 
Clay, gray-

sandy---- 
and yel1ow

sandy

sandy-- 
fine to very fine; some clay

THICKNESS 
(FEET)

4
9

10
1

15
12
4
1

31

44
5

DEPTH 
(FEET)

4
13
23
24
39
51
55
56
87
95

100

144
149

(Log modified 
Date

139-097-10BBB
from Gregory Drilling
drilled: 12/30/80

.j ii a i c

Coal -
Shale 
Shale 
Coal -
Shale 
Shale 
Sand , 
Shale 
Shale 
Coal -
Shale 
Sand , 
Sand , 
Coal -
ShalP

hrnwn___ _ - ___ _ _ - __ _  
, gray---- -----------------------------

, gray---------------------------------
7 J */

, brown --------------------------------
blue----------------------------------

, sandy --------------------------------
, gray ---------------------------------

, gray---------------------------------

blue and gray, f i ne-------------------

nrflv---_----------_--_____--___-___-_

Co.)

4
2

13
3
1

32
5

15
5
5
9

16
16
36
1
2

4
6

19
22
23
55
60
75
80
85
94

110
126
162
163
165

195



139-097-17DAA3
(Log modified from Gregory Drilling 

Date drilled: 12/31/75
Co.)

MATERIAL

Clay, brown 
Cl ay , yel 1 o 
Coal -------
Clay, gray-
Cl ay , bl ue-
Clay, gray-

v * */ v
f oa 1 -------
Clay, gray-

v * j «/

Clay, gray, 
Coal -------
Clay, gray-

*/ * *j +j

Sandstone , 
Clay, gray-+j * j «/

Shale, gray 
Clay, gray-

«/ J «F «/

Sandstone , 
Sand , blue, 

2 gal 1 ons 
Coal -------
Clay, gray, 
Coal -------
Clay, gray-
foal -------
Clay, gray-
Sandstone , 
Clay, gray-
Sandstone , 
Sand, gray, 
Sandstone , 
Sand, gray, 
Sand, gray,
P. lav nr;w_

, sandy--------------------------
W anH Krn\Ajn_                                          

sandv                   _ _ _ _ _

h ^ p H   _

h a p A

medium coarse to fine;

sandy ---------------------------

cnft---- - ___ ____ _ ____.3 VJ 1 I* -.-.       ..__«. . . « .

cnft-----------------------------

x/ppwcn'Ft'     _ _ _ ___

11^ uw vt^ijr 1111^ 
wppw  Fino ___ _ ___ ___v c i jr i i 1 1 ^

THICKNESS 
(FEET)

2
9
2

40
8

83
5

11
18
9

178
2
3
4

36
1

41
2
9
4

68
7

83
3

26
1

10
3

11
21
5

DEPTH 
(FEET)

2
11
13
53
61

144
149
160
178
187
365
367
370
374
410
411

452
454
463
467
535
542
625
628
654
655
665
668
679
700
705

(Log

Topsoil--------
Clay, dark-----
Sand, gray-----
Sand, blue-gray 
Sand , blue-----

139-097-27AAA
modified from Opp Well Drilling) 

Date drilled: 10/03/72

1
4

71
14
5

1
5

76
90
95

196



139-097-27ADD
(Log modified from Ouellette Water Well Drilling) 

Date drilled: 05/08/72

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay, sandy--------------------------------- 1 1
Sand, yellow-------------------------------- 49 50
Sand, gray---------------------------------- 10 60
Sand, blue---------------------------------- 16 76

139-097-29AAD
(Log modified from Mann Drilling Co.) 

Date drilled: 06/24/73

Sand, tan----------------------------------- 16 16
Sandstone----------------------------------- 1 17
Clay, sandy--------------------------------- 15 32
Lignite, soft------------------------------- 4 36
day---------------------------------------- 4 40
Lignite------------------------------------- 1 41
day---------------------------------------- 24 65
Clay, sandy--------------------------------- 14 79
day---------------------------------------- 131 210
Lignite------------------------------------- 5 215
day-------------------------------^--------- 25 240
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139-098-03CDD
(Log modified from Gregory Drilling 

Date drilled: 09/28/81
Co.)

MATERIAL

Shale-------------
Coal--------------
Shale, gray-------
Sandstone------ ---
Shale, gray, sandy 
Coal --------------
Shale, gray, sandy 
Coal --------------
Shale, gray-------
Sandstone---------
Shale, gray-------
Coal --------------
Shale, gray, sandy 
Coal --------------
Shale, gray, sandy 
Sandstone---------
Shale, gray-------
Coal --------------
Shale, gray-------
Sandstone---------
Shale, gray-------
Sandstone---------
Shale, gray, silty 
Coal --------------
Shale, gray-------
Sandstone---------
Shale, blue, sandy 
Shale, gray-------
Sand, gray, fine- 
Coal --------------
Shale, gray-------

THICKNESS 
(FEET)

32
7

51
2

21
14
12
6

74.
1

27
7

12
8
5
1

25
3
6
1

54
2

23
3
8
1

17
21
17
1

10

DEPTH 
(FEET)

32
39
90
92

113
127
139
145
219
220
247
254
266
274
279
280
305
308
314
315
369
371
394
397
405
406
423
444
461
462
472
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139-098-04ADD
(Log modified from Gregory Drilling Co.) 

Date drilled: 03/10/80

MATERIAL THICKNESS DEPTH        (FEET) (FEET)

Shale, brown-------------------------------- 41 41
Coal ---------------------------------------- 9 50
Shale, gray--------------------------------- 21 71
Sandstone----------------------------------- 1 72
Shale, sandy-------------------------------- 12 84
Coal ---------------------------------------- 4 88
Shale, gray--------------------------------- 14 102
Coal ---------------------------------------- 14 116
Shale, gray--------------------------------- 11 127
Coal ---------------------------------------- 3 130
Shale, gray--------------------------------- 25 155
Shale, sandy-------------------------------- 13 168
Shale, gray--------------------------------- 60 228
Coal---------------------------------------- 3 231
Shale, gray--------------------------------- 24 255
Coal ---------------------------------------- 5 260
Shale, gray--------------------------------- 15 275
Coal ---------------------------------------- 3 278
Shale, gray--------------------------------- 87 365
Sand, gray, very fine----------------------- 30 395
Shale, gray--------------------------------- 25 420

139-098-08AAA2
(Log modified from Mann Drilling Co.) 

Date drilled: 07/09/79

Topsoil------------------------------------- 2 2
Sand---------------------------------------- 10 12
Clay, sandy--------------------------------- 9 21
Clay---------------------------------------- 14 35
Lignite------------------------------------- 15 50
day---------------------------------------- 45 95
Sandstone----------------------------------- 3 98
day---------------------------------------- 9 107
Sandstone----------------------------------- 2 109
Sand, fine---------------------------------- 6 115
Sandstone----------------------------------- 3 118
Sand---------------------------------------- 12 130
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(Log
139-098-19AAA

modified from Gregory Drilling Co 
Date drilled: 03/17/81

MATERIAL THICKNESS 
(FEET)

Shale, brown-------------------------------- 14
Coal slack---------------------------------- 3
Shale, gray--------------------------------- 27
Coal---------------------------------------- 4
Shale, gray--------------------------------- 42
Shale, sandy-------------------------------- 10
Sand, gray, dirty--------------------------- 20
Sand, gray---------------------------------- 35
Shale, gray--------------------------------- 3
Coal---------------------------------------- 18
Shale, gray--------------------------------- 54
Sandstone----------------------------------- 5
Shale, sandy-------------------------------- 4
Sandstone----------------------------------- 5
Shale, sandy-------------------------------- 16
Shale, gray--------------------------------- 67
Coal---------------------------------------- 8
Shale, gray--------------------------------- 33
Sandstone----------------------------------- 1
Shale, gray--------------------------------- 96
Shale, silty, sandy------------------------- 12
Coal---------------------------------------- 4
Shale, gray--------------------------------- 79
Sand, gray, fine---------------------------- 25
Shale, gray--------------------------------- 12
Coal---------------------------------------- 3
Shale, gray--------------------------------- 5

139-098-22DDA3
(Log modified from Mann Drilling Co.) 

Date drilled: 04/22/76

Clay, tan, sand----------------------------- 18
Clay---------------------------------------- 19
Lignite------------------------------------- 2
Clay----------------------------------------- 45
Lignite------------------------------------- 6

DEPTH 
(FEET)

14
17
44
48
90

100
120
155
158
176
230
235
239
244
260
327
335
368
369
465
477
481
560
585
597
600
605

18
37
39
84
90

200



(Log modi fi ed 
Date

MATERIAL

Clay 
Clay 
Clay 
Clay 
Clay 
Sand 
Clay 
Rock 
Coal 
Clay

brown , 
yel1ow 
brown- 
yel1ow 
gray-- 
yel1ow 
sandy-

139-099-03DDD
from Gregrory Drilling
drilled: 09/15/76

Co.)

sandy---- 
and brown

and brown

and brown

THICKNESS 
(FEET)

4
12
3
4
9
2

17
1

19
4

DEPTH 
(FEET)

4
16
19
23
32
34
51
52
71
75

139-099-04CBB
(Log modified from Gregory Drilling 

Date drilled: 02/12/77

Clay, brown, sandy---------------------
Clay, brown----------------------------
Gravel---------------------------------
Clay, yellow and brown-----------------
Rock-----------------------------------
Sand, yellow and brown-----------------
Clay, blue-----------------------------
Coal-----------------------------------
Clay, gray-----------------------------
Clay, gray, silty to sandy; some

layers of fine sand------------------
Clay, gray-----------------------------
Coal-----------------------------------
Clay, gray-----------------------------
Sandstone------------------------------
Sand, gray, silty to sandy, clay layers 
Sandstone------------------------------
Sand, gray, silty to sandy, very fine-- 
Sandstone------------------------------
Sand, silty to sandy, very fine; some

clay 1 ayers--------------------------

Co.)

3
3
3

15
2

12
12
13
38

22
46
8

23
1

35
1

31
1

27

3
6
9

24
26
38
50
63

101

123
169
177
200
201
236
237
268
269

296
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139-099-04CCB
(Log modified from Leonard P. Makowski) 

Date drilled: 05/09/80

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

day---------------------------------------- 3 3
Coal slack---------------------------------- 3 6
day---------------------------------------- 4 10
Clay, sandy--------------------------------- 6 16
Sand, brown--------------------------------- 6 22
Sand, gray---------------------------------- 3 25
Clay---------------------------------------- 15 40
Sand, fine---------------------------------- 1 41
day---------------------------------------- 7 48
Coal---------------------------------------- 4 52
Clay---------------------------------------- 8 60

139-099-05ABD
(Log modified from Russell Drilling Co.) 

Date drilled: 04/20/77

Topsoi1------------------------------------- 1 1
Clay, yellow-------------------------------- 19 20
Sand, yellow-------------------------------- 10 30
Lignite------------------------------------- 17 47
Clay, gray---------------------------------- 29 76
Sandstone----------------------------------- 3 79
Clay, gray---------------------------------- 7 86
Limestone----------------------------------- 1 87
Clay, green--------------------------------- 34 121
Lignite------------------------------------- 3 124
Clay, gray---------------------------------- 25 149
Lignite------------------------------------- 8 157
Sand, blue-green---------------------------- 113 270
Clay, gray---------------------------------- 39 309
Lignite------------------------------------- 2 311
Clay, green--------------------------------- 7 318
Lignite------------------------------------- 2 320
Clay, gray, sandy--------------------------- 38 358
Lignite------------------------------------- 2 360
Clay, gray---------------------------------- 60 420
Lignite------------------------------------- 30 450
Clay, gray---------------------------------- 15 465
Lignite------------------------------------- 13 478
Clay, gray---------------------------------- 27 505
Limestone----------------------------------- 1 506
Clay, gray---------------------------------- 9 515
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139-099-05ABD-Cont. 
(Log modified from Russell Drilling 

Date drilled: 04/20/77
Co.)

MATERIAL

Clay, green; with 1ignite-------
Clay; with lignite--------------
U mocl" n n o _ _ _   _ __ _____«_.__.___._..__.-.-- IIIVTOUVsliVT

*\;inH - - ______________OQIivl""""

U n n i 1" P       -.-.-.-._-.-.-._-,-- yiiiuc
Sand- - ____ ____ _____________%JQIIvl

Lignite-------------------------
Clay, gray; with 1ignite--------
CanH ______OQII^l   -»>         

v I d jr 3 jdliv-jr" ""  -                                     - 

Sand----------------------------»J U I I VJl

Sandstone-----------------------
^ A n H _-.-._.__ -.-.-._-.-..--.-.-... -.__-._-.....-.
*J U I I VJl

Clay, green; with 1 ignite-------
Clay, sandy---------------------
flflV ______ _ __ _ _ __\* \ ay                        ______

U mpc-f-rjnp__ _ _ _ _ _ _ ____ III^OOWIIV'- ____ -«   _«  _ __

Clay; with lignite streaks------
U mpc^rinp                     _.       -.                 Ill v* O O V/ I I V*

Sand and silty clay-------------
Clay, gray to brown-------------
n ^v hpnuin ._-.-.     -._...-.-.-.....-.-.  UYj U I V/   I I
PI aw Ulhltp                                          VslUVj TVIIIV*^

U mpci'nnP-.         -.                                   lilt. O \f V/ I I V*

Clay, gray to brown-------------
U nnitp     -._-._...-...-.-...-. -.-.-.-.-.-.«-.-.-. M*ll**V*
Clay, gray----------------------
Clay, gray; with lignite--------
U moc1"nno___   _ ________________     __       _ IIICOUVJIIC   -»   «   «-  M «. -*

Clay, gray; with lignite streaks
U nnitp.. _ ______ ____ __ ___ _ yllluC __ _ __

U maC't"("ino_______________________ incouuiic                                              

Clay, gray----------------------
Sandstone, very hard------------
Clay, gray to dark-gray---------
S^nrl----------------------------w U I I vi

U mpc^nnp       -.   -.-.       -.     --   -.-.-.         lll^vJOwll^-*
\^ i Q y ^ vicLi  * ^ y i v* y " ^" " ^    '  '  ' ^ ' ^ '      ' ^

L I yii I l*c "                                                
Limestone-----------------------
Clay, gray----------------------
L I lil

Lignite

THICKNESS 
(FEET)

5
97
2

41
10
11
11
28
10
30
20
18
42
40
18
30
2

80
6

24
60
10
12
2

11
1
4

26
1

58
7
4
4
5

25
20
2

48
3
2

21
2
5

DEPTH 
(FEET)

520
617
619
660
670
681
692
720
730
760
780
798
840
880
898
928
930

1010
1016
1040
1100
1110
1122
1124
1135
1136
1140
1166
1167
1225
1232
1236
1240
1245
1270
1290
1292
1340
1343
1345
1366
1368
1373
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(Log
139-099-05ABD-Cont. 

modified from Russell Drilling Co.) 
Date drilled: 04/20/77

MATERIAL

Clay and 1ignite-----------------
Lime stone------------------------
Clay, gray to dark-gray----------
Lime stone------------------------
Clay, gray to dark-green---------
Lime stone------------------------
Clay, brown, sticky; with lignite 
Li mestone------------------------
Clay, brown----------------------
Sand, fine-----------------------
Sandstone------------------------
Sand-----------------------------
Sand and clay--------------------
Limestone------------------------
Clay, gray-----------------------
Sand, medium to fine-------------
Clay, sandy----------------------
Sandstone------------------------
Clay, sandy----------------------
Clay; with sand streaks----------
Limestone------------------------
Cl ay-----------------------------

THICKNESS 
(FEET)

19
3

20
3

38
1

56
1

40
15
4

17
45
2

62
46
7
6

22
72
3

43

DEPTH 
(FEET)

1392
1395
1415
1418
1456
1457
1513
1514
1554
1569
1573
1590
1635
1637
1699
1745
1752
1758
1780
1852
1855
1898

Clay 
Coal 
Clay 
Sand 
Sand

139-099-07AAA2
(Log modified from Kruger Drilling 

Date drilled: 08/20/79
Co.)

and coal

44
5

56
10
5

44
49

105
115
120

139-099-11BBB3
(Log modified from Leonard P. Makowski) 

Date drilled: 10/07/79

Topsoil-------------
Clay----------------
Sand, coarse, clayey 
Sand , blue, fi ne----
Clay----------------.

1
15
16
6
2

1
16
32
38
40
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139-099-15DAB3
(Log modified from Kruger Drilling Co.) 

Date drilled: 04/18/74

MATERIAL THICKNESS DEPTH 
       (FEET) (FEET)

Sand and gravel----------------------------- 40 40
day---------------------------------------- 60 100
Sand---------------------------------------- 30 130
day---------------------------------------- 80 210
Clay, sandy--------------------------------- 15 225
Sand; dri11er reports darkest water

he has seen------------------------------- 25 250
day---------------------------------------- 10 260
Coal ---------------------------------------- 10 270
day---------------------------------------- 110   380
Clay and coal------------------------------- 40 420
Clay and coal streaks----------------------- 80 500
Sand, white, fine--------------------------- 40 540

139-099-18CCC3
(Log modified from Mann Drilling Co.) 

Date drilled: 01/23/74

Clay, tan, sandy---------------------------- 28 28
Lignite------------------------------------- 4 32
Clay, gray---------------------------------- 58 90
Lignite------------------------------------- 6 96
Clay---------------------------------------- 294 390
Sand---------------------------------------- 20 410

139-099-24ABB2
(Log modified from Wallace Beaudoin) 

Date drilled: 08/15/72

Topsoi1------------------------------------- 1 1
Clay, brown--------------------------------- 14 15
Clay, gray---------------------------------- 85 100
Coal---------------------------------------- 17 117

139-099-35ACB3
(Log modified from Leonard P. Makowski) 

Date drilled: / /76

Clay yellow-------------------------------- 3 3
Sand brown, clayey------------------------- 21 24
Sand gray; water--------------------------- 14 38
Sand blue, fine; water--------------------- 4 42
Clay blue---------------------------------- 8 50
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TABLE 9.--Chemical analysis of selected wells in the 

Dickinson coal area.

Pri nci pal aqui fer

111, Holocene
125, Palocene
211, Upper Cretaceous

ALVM, alluvium
CBLD, Cannonbal1-Ludlow Members

of Fort Union Formation 
CNBL, Cannonball Member of

Fort Union Formation 
FRUN, Fort Union Formation 
FXHL, Fox Hills Sandstone 
HCFH, Hell Creek Formation-Fox

Hills Sandstone 
LHCK, Ludlow Member of Fort

Union Formation-Hell
Creek Formation 

SBTR, Sentinel Butte-Tongue
River Members of Fort
Union Formation 

SNLB, Sentinel Butte Member
of Fort Union Formation 

TGRV, Tongue River Member of
Fort Union Formation 

TRVL, Tongue River-Ludlow
Members of Fort Union
Formati on

Specific conductance

Value shown is the field specific 
conductance measured at the 
well at the time of inventory.
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TABLE 10.--Records of wells and test holes in the 

Bowman-Gascoyne coal area.

Owner

NOGS, North Dakota Geological 
Survey

NDSWC 4383, North Dakota 
State Water Commission, 
test hole number 4383

USGS LM-38, United States 
Geological Survey auger 
hole number LM-38

Wegner, 1-32, Oil and gas 
test holes are included 
that may provide data for 
the understanding of shallow 
aquifer systems. Logs are 
available from the North 
Dakota Geological Survey

Water level (feet)

Water level, in feet below or 
above ( + ) land surface

D, dry
F, well flows
0, obstruction
R, recently pumped
Z, other

Use of water

H, domestic
N, industrial
P, public supply
S, stock supply
U, unused

Principal aquifer

125, Paleocene
211, Upper Cretaceous

CNBL, Cannonball Member of
Fort Union Formation 

FRUN, Fort Union Formation 
HCFH, Hell Creek Formation- 

Fox Hills Sandstone 
HRMN, Harmon lignite aquifer 
LDLW, Ludlow Member of Fort

Union Formation 
LHCK, Ludlow Member of Fort

Union Formation-Hell
Creek Formation 

SNLB, Sentinel Butte Member
of Fort Union Formation 

TGRVL, Tongue River Member of
the lower Fort Union
Formati on 

TGRV, Tongue River Member of
Fort Union Formation 

TRVL, Tongue River-Ludlow
Members of Fort Union
Formati on

Specific conductance

Value shown is the field specific 
conductance measured at the 
well at the time of inventory.

Altitude of 
land surface (feet)

National Geodetic Vertical Datum 
of 1929 (NGVD) is a geodetic 
datum derived from a general 
adjustment of the first order 
level nets of both the 
United States and Canada. It 
was formerly called "Sea Level 
Datum of 1929" or "mean sea 
level" in this series of 
reports. Although the datum 
was derived from the average 
sea level over a period of 
many years at 26 tide stations 
along the Atlantic, Gulf of 
Mexico, and Pacific Coasts, 
it does not necessarily 
represent local mean sea 
level at any particular 
place.
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TABLE 11.--Logs of wells and test holes in the 
Bowman-Gascoyne coal area.

130-099-12ADD
(Log modified from H & H Service Co.) 

Date drilled: 03/11/74

MATERIAL

Surface-------------------
Ledge---------------------
Shale---------------------
Coal ----------------------
Shale---------------------
Ledge and coal ------------
Shal e---- -----------------
Rock ledge, hard----------
Shale ---------------------
Sand, gray, f i ne----------
Shale---------------------

( Log modi f i ed
Date

Sandy- --------------------
Clay----------------------
Coal and cl ay-------------
Clay, sandy- --------------
Clay----------------------
Sand, fine, clayey--------
day----------------------
Sand, fine, cl ayey- -------

THICKNESS
(FEET)

.--..-..-.---..-... 30

.--.----_-.-------. 1

.----.------------. 2

..----------------. 2

................... 267

................... 3

................... 91

................... 2

................... 72

................... 22

................... 8

130-100-13CBC
from Knutson Well Drilling)
drilled: 10/13/80

................... 16

................... 34

................... 14

................... 13

.->________>_______ 45

................... 30

................... 25

................... 23

DEPTH 
(FEET)

30
31
33
35

302
305
396
398
470
492
500

16
50
64
77

122
152
177
200

131-100-17BAB
(Log modified from H & H Service Co.) 

Date drilled: 02/01/73

Surface and sandstone ledge----------------- 3 3
Sand, yellow-------------------------------- 42 45
Shale ledge, hard--------------------------- 1 46
Sand, blue---------------------------------- 10 56
Shale, blue, sandy-------------------------- 4 60
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131-100-17DDD1
(Log modified from Knutson Well Drilling) 

Date drilled: 04/29/73

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Gravel-------------------------------------- 5 5
Clay, sandy--------------------------------- 5 10
w U Q I 5 o LJ I L  "                  *-                                                 tj. .L ^

Clay---------------------------------------- 46 60
Sandy--------------------------------------- 10 70
Coal---------------------------------------- 4 74
riav --- _______ __________ ____ _____ « R?w I u jr  *" \j {j L.

Sandy--------------------------------------- 5 87
Coal---------------------------------------- 6 93
Clay---------------------------------------- 27 120
Sandy--------------------------------------- 10 130
VyOul                                                                                cL JL -J L.

Clay, sandy--------------------------------- 8 140

131-100-17DDD2
(Log modified from Knutson Well Drilling) 

Date drilled: 06/30/78

Clay---------------------------------------- 31 31
L/L/fl I *"  "  " ~  ~" ~"                                                                 _ _ £ \5 0

Shale--------------------------------------- 48 81
Coal---------------------------------------- 5 86
Shale--------------------------------------- 39 125
Sandy--------------------------------------- 6 131
^^J^IMMM.*.*-                                          -                       .-..«___.«. .______                             ___         ^ A O I

Clay and shale------------------------------ 22 156
Coal---------------------------------------- 2 158
L> i a y , jjQiiQy                                                                  *f c~
Rork___ __ _ ________ ___ ____ _ ?I \ V/ V^» fN ~"  " t-

Clay and sandy clay------------------------- 115 317
Rock---------------------------------------- 1 318
Clay and sandy clay; with coal-------------- 93 411
Rock---------------------------------------- 1 412
Clay, sandy and shale----------------------- 148 560
Clay and shale; with coal------------------- 215 775
Clay, sandy--------------------------------- 11 786
Clay and shale------------------------------ 69 855
Clay, sandy--------------------------------- 17 872
Shale and clay------------------------------ 13 885
Clay, sandy--------------------------------- 45 930
Sand, coarse and sandy clay----------------- 50 980
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131-100-24ABA
(Log modified from Knutson Well Drilling) 

Date drilled: 10/25/77

MATERIAL THICKNESS DEPTH 
        (FEET) (FEET)

day---------------------------------------- 10 10
Sandy, yellow------------------------------- 20 30
day---------------------------------------- 3 33
Sandy--------------------------------------- 6 39
day---------------------------------------- 2 41
Sandy--------------------------------------- 6 47
day---------------------------------------- 36 83
Coal ---------------------------------------- 20 103
Clay---------------------------------------- 3 106

131-100-29BBD
(Log modified from Water Supply Inc.) 

Date drilled: 06/12/79

Sand, fine to medium------------------------ 7 7
Clay, yellowish-brown, sandy to silty------- 12 19
Clay, olive-gray, sandy, silty-------------- 14 33
Sand, fine to medium, loose----------------- 7 40

132-100-09BBB2
(Log modified from H & H Service Co.) 

Date drilled: 12/19/79

Sand, coarse-------------------------------- 6 6
Gravel-------------------------------------- 2 8
Sand, coarse-------------------------------- 10 18
Clay---------------------------------------- 28 46
Coal ---------------------------------------- 1 47
day---------------------------------------- 35 82

132-100-09BBB3
(Log modified from H & H Service Co.) 

Date drilled: 04/13/81

Sand, coarse-------------------------------- 6 6
Gravel and sand----------------------------- 12 18
Clay---------------------------------------- 3 21
Clay, very sandy---------------------------- 46 67
Rock---------------------------------------- 2 69
Clay---------------------------------------- 31 100
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132-101-18BAA
(Log modified from H & H Service Co.) 

Date drilled: 06/25/74

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Clay to sand-------------------------------- 26 26
Sand, blue---------------------------------- 7 33
Shale--------------------------------------- 2 35
Coal---------------------------------------- 10 45
Shale--------------------------------------- 7 52
Sand, gray---------------------------------- 6 58
Shale--------------------------------------- 11 69
Coal ---------------------------------------- 2 71
Shale--------------------------------------- 8 79
Coal---------------------------------------- 3 82
Shale--------------------------------------- 28 110
Coal---------------------------------------- 9 119
Shale--------------------------------------- 26 145
Coal---------------------------------------- 21 166
Shale--------------------------------------- 24 190
Coal---------------------------------------- 10 200

132-101-21CBB
(Log modified from H & H Service Co.) 

Date drilled: / /78

Topsoi1------------------------------------- 1 1
Clay, sandy--------------------------------- 4 5
Coal ---------------------------------------- 2 7
day---------------------------------------- 44 51
Rock---------------------------------------- 1 52
SiUy--------------------------------------- 2 54
Rock---------------------------------------- 1 55
Sand, si 1ty--------------------------------- 15 70
Coal---------------------------------------- 1 71
day---------------------------------------- 3 74
Coal---------------------------------------- 11 85
Clay---------------------------------------- 5 90
Coal---------------------------------------- 1 91
day---------------------------------------- 31 122
Coal---------------------------------------- 1 123
Silty, soft--------------------------------- 12 135
Coal---------------------------------------- 2 137
day---------------------------------------- 186 323
Sand---------------------------------------- 62 385
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132-101-27CCC
(Log modified from H & H Service Co.) 

Date drilled: 09/25/74

MATERIAL

o a n u

Coal -
Shale 
Coal -
Shale 
Sand , 
Shale 
Sand-
Shale 
Sand-
Shale 
Sand , 
Shale 
Sand , 
Shale 
Sand , 
Shale 
Sand , 
Sand-
Shale 
Sand , 
Sand-
Shale 
Sand , 
Ledge 
Sand ,
^h a 1 P

uu iiia ic-------------------------------

to sandy shale------------------------

yiaj, line------------------------ - - -

to sandy shale------------------------
hi IIP "finp                 -.                                 --    

IpHnp                                                                

blue, fine- ---------------------------

gray, fine---- ------------------------
 j »/ *

; with occasional 1 edge----------------
gray, fine- ---------------------------
w7 »/ *

* with Q/^nrl ^trp^k^         -.                              
blue; with ledge at 1092 feet---------

hliip mprliiim           -.   -.   -.   -.       -.                  

THICKNESS 
(FEET)

38
3

17
7

22
58
12
4
5

44
125
20
2

11
10
40

220
37
12

210
30
6

145
38
4

20
5

DEPTH 
(FEET)

38
41
58
65
87

145
157
161
166
210
335
355
357
368
378
418
638
675
687
897
927
933

1078
1116
1120
1140
1145

132-101-31BBB
(Log modified from H & H Service 

Date drilled: 05/24/73

Surface to sand 
Sand, brown----
Sandstone------
Coal------_--__
Sand, blue-----
Coal-----------
Sand, bl tie-----
Coal-----------
Sand , blue-----
Coal -----------
Sand-----------
Coal -----------
Shale----------
Ledge----------.
Shale----------

Co.)

22
10
2
1
3
1
9
1
9
1
3
1
2
2

13

22
32
34
35
38
39
48
49
58
59
62
63
65
67
80
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132-102-22CBB2
(Log modified from Dependable Drilling Co.) 

Date drilled: 01/07/77

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Surface------------------------------------- 4 4
Clay, tan----------------------------------- 19 23
Clay, gray; with coal----------------------- 59 82
Clay, green, sandy-------------------------- 66 148
Rock ledge---------------------------------- 1 149
Clay, gray---------------------------------- 29 178
Sand, gray, fine---------------------------- 15 193
Clay, gray---------------------------------- 31 224
Sand, fine---------------------------------- 64 288

133-101-06DBB
(Log modified from Kruger Drilling Co.) 

Date drilled: 11/04/78

Clay---------------------------------------- 435 435
Sand, fine---------------------------------- 40 475
Clay---------------------------------------- 85 560
Sand---------------------------------------- 20 580
Clay---------------------------------------- 170 750
Sandy--------------------------------------- 10 760
Coal---------------------------------------- 20 780
Sand---------------------------------------- 20 800
day---------------------------------------- 115 915
Sand---------------------------------------- 25 940
Clay---------------------------------------- 90 1030
Sand---------------------------------------- 30 1060
day---------------------------------------- 10 1070
Sandy--------------------------------------- 40 1110
day---------------------------------------- 15 1125
Sandstone----------------------------------- 5 1130
Clay---------------------------------------- 30 1160
Sand---------------------------------------- 60 1220
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133-101-20BCC
(Log modified from H & H Service Co.) 

Date drilled: 12/19/79

MATERIAL

to 
to

sandy 
sandy

cl ay 
cl ay

to 
to

coal 
coal

stri ngers 
stri ngers

Surface to coal to clay to sand--- 
Clay, sandy to cl ay---------------
Clay; with coal and rock stringers 
Coal------------------------------
Clay 
Sand 
Coal----------------------
Shale to sandy shale------
Sand; with shale stringers 
Shale to sandy shale------
Sand to sandy shale-------
Sand; with shale stringers 
Shale and sandy shale-----
Sand; with shale stringers 
Sandy shale to tight shale

THICKNESS 
(FEET)

150
50

382
12

406
90
4
4

36
18
48
24
6

20
25

DEPTH

150
200
582
594

1000
1090
1094
1098
1134
1152
1200
1224
1230
1250
1275

Clay- 
Clay, 
Clay- 
Coal -

133-101-28DDB
(Log modified from Kruger Drilling 

Date drilled: 08/02/77

sandy

Co.)

60
10
10
30

60
70
80

110

133-101-34DAA
(Log modified from H & H Service Co.) 

Date drilled: 01/29/74

Surface--------------
Coal -----------------
Shale----------------
Coal-----------------
Shale to sandy shale- 
Sand, very fine------
Shale to sandy shale; 
Sand, fine-----------

with occasional ledge-

25
10
17
5

95
8

200
30
30

25
35
52
57

152
160
360
390
420
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133-102-10DDA
(Log modified from H & H Service Co.) 

Date drilled: 02/02/77

MATERIAL THICKNESS DEPTH
(FEET) (FEET)

Surface------------------------------------- 22 22
Coal---------------------------------------- 8 30
Clay; with rock and coal ledges------------- 207 237
Sand, very fine to fine--------------------- 65 302
Clay; with ledges--------------------------- 98 400
Shale, sandy, soft-------------------------- 69 469
Coal---------------------------------------- 1 470
Sand, very fine----------------------------- 59 529
Clay; with coal lenses---------------------- 91 620
Sand, blue---------------------------------- 50 670
Sand; with ledges and coal------------------ 57 727
Clay; with ledges and coal------------------ 136 863
Sand, blue---------------------------------- 12 875
Clay; with sand stringers and rock ledges--- 156 1031
Sand, coarse-------------------------------- 9 1040
day---------------------------------------- 2 1042
Sand---------------------------------------- 24 1066
U aw 1? 107RU Jf           *._ J.t_ J. \J I \J

Clay; with sand and rock stringers---------- 89 1167
Sand, gray, fine---------------------------- 23 1190
Clay; with rock ledges and sand stringers;

very fine sand returns at T.D.------------ 70 1260

133-102-14BCC
(Log modified from Kruger Drilling Co.) 

Date drilled: 09/28/77

Sandy--------------------------------------- 3 3
Scoria-------------------------------------- 14 17
day---------------------------------------- 46 63
Coal---------------------------------------- 29 92
day---------------------------------------- 8 100
Sand---------------------------------------- 40 140
Coal---------------------------------------- 6 146
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TABLE 12.--Chemical analysis of selected wells in the 

Bowman-Gascoyne coal area.

Principal aquifer Specific conductance

125, Palocene Value shown is the field specific 
211, Upper Cretaceous conductance measured at the

well at the time of inventory. 
CNBL, Cannonball Member of

Fort Union Formation 
FRUN, Fort Union Formation 
HCFH, Hell Creek Formation-Fox

Hills Sandstone 
LDLW, Ludlow Member of Fort

Union Formation 
LHCK, Ludlow Member of Fort

Union Formation-Hell
Creek Formation 

TRVL, Tongue River-Ludlow
Members of Fort Union
Formati on
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FIGURE 9. Location of wells and test holes in the Dickinson coal area.
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FIGURE 10. Location of wells or test holes with logs in the Dickinson coal area.
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FIGURE 11. Location of wells with chemical analyses in the Dickinson coal area.
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FIGURE 12. Location of wells and test holes in the Bowman Gascoyne coal area.
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FIGURE 13.-Location of wells or test holes with logs in the Bowman-Gascoyne coal area.
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FIGURE 14. Location of wells with chemical analyses in the Bowman Gascoyne coal area.
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